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PUBLIC NOTICES. 





AINS. 
ryihe Comsusiesioners of 


His Majesty's Works, &c., are pre- 
to receive TENDERS before 
on Thursday, 14th July, 1932, 

+ ALTERA TIONS and ADDITIONS 
to GAS, FIRE, and WATER MAINS 
at the Post Office Research Station, 

Dollis Hill-lane, Cricklewood, N.W 

Drawings, specification, a copy 

and form of contract, bills of quantities, and forms for 

Tender may be obtained from the CONTRACTS 

BRANCH, H.M. Office of Works, King Charles-street, 

London, 5.W. 1, on payment of One Guinea. (Cheques 

sayable to the Commissioners, H.M. Office of Works.) 

he sums 80 paid will returned to those persons who 
send in Tenders in conformity with the conditions, 
8718 


MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY. 


Principal : 
B. MOUAT JONES, D.8.0., M.A. (Oxford) 
UNIVERSITY OF MANCHESTER 
(Faculty of Technology. ) 


DEGREE COURSES IN TECHNOLOGY 
The Prospectus gives particulars of the Courses 
leading to the ponehester University Degrees (B.Sc. 
Tech., M.Sc. Tech., and Ph.D.) and Certificates in the 
Faculty of Tomhnotogy it in the following Departments : 
MECHANICAL EN ERING. 
Ore YS se Balth, M.B.E., M.8e 
BLgere ee ENGINEERING. 
(Prot. Miles Walker, M.A., 
F.R.8.) 
MUNICIPAL Spenapape. 
6 6. os * St 4 C.E., A.M. 


Inst. M. "Cy. 1.) 
APPLIED CHEMISTRY, 





Tech., 


D.8c., M.LE.E., 


F.R 
9S aaah , Saaeng Genera! Chamyent 
ihnology urgy ap Assaying, er- 
mentation Progesses (ip Brewing), Electro- 
chemistry, louring Matters, 
me Py ar fode 
James Kenner, D.8c., Ph.D., F.R.8.) 
TEXTILE CHEMISTRY (Bleaching, Dyeing, Printing 
and Finishing), Paper Manufacture. 
(F. Scholefield, M.Se., F.1.C., F.T.1.) 
bar TECHNOLO 
(Prot W. E. Morton, M.Sc. Tech., F.T.1.) 


BUILDING 
B. McKay, M.I. Struct. E., M.R. San. 1.) 
INDUSTHLAL ADMINISTRATION (Post-Graduate 
rtificate Course). 
(K. oF Fenelon, M.A., Ph.D.) 
Prospectus will be forwarded free on eppitestion to 
the REGISTRAR, College of Technology, he 





Heriot-WattCollege, Edinburgh 


DEPARTMENTS OF MECHANICAL 
ENGINEERING AND ELECTRICAL 
ENGINEERING. 
MECHANICAL ENGINEERING : 
PROFESSOR | A. ORNE, 0.B.E., 


an, E., A.M. 
ELECTHICAL ENGINE EING : 
raogy ace F. AILY, M.A., M.I.E.E. 
ULL-TIME bay DIPLOMA COURSES 
leading to professional recognition. 
CLASSES COMMENCE lith OCTOBER. 
Full particulars from the College 
J. CAMERON EMAIL. O.B.E., F.R. ae. 


B.8c., 


Principal. 
8690 





“ : 
Northampton Polytechnic 
4 INSTITUTE, 

ST. JOHN-STREET, LONDON, E.C. 1. 
FULL-TIME COURSES in ENGINEERING 
provided as Soleus —_= 

ME | -—pemen 


are 


AERONAUTICAL, 
ELECTRICAL, and 
ELECTRICAL COMMUNICATION. 
Courses extend over four years and include two 
periods, each of five months, in industrial employment. 
The Polytechnic is an ae of the University 
of London, and courses sranged to prepare 
Matriculated Students for “the st Se. (Engineering) 
Degree of the University. 
Entrance examination: Wednesday and Thursday, 
July 18th and 14th, 1932. 
For prospectus apply to the PRINCIPAL. 8677 





‘niversity of Liverpool. 
FACULTY OF ENGINEERING. 


Proressor T. ‘B. “ABELL, 0.B.E., M.Eng., 

R.C.N.C., Ret., M. Inst. N.A. 

Prospectus and full particulars may be obtained on 
application to the Registrar of Courses designed for 
Students desiring to qualify as Mechanical, Electrical; 
‘aval Architects, or as 

384 


DEAN : 


Civil or Marine Engineers, as N 
Metallurgists and Metallurgical Engineers 





(‘ity of Nottingham. 


/ TO MAKERS OF IRON PIPES, SLUICE 


VALVES, &c 
MAIN DRAINAGE.—SEWAGE DISPOSAL WORKS. 
CONTRACT NO 
The Sewage Disposal Seite is pared 
receive TENDERS lor the SUPPLY and BELIV ERY, 
ai the SEWAGE DISPOSAL WORKS at STOKE 
B yaa near Nottingham, of the pallowing — 
Section A.—About 9600 LINEAL YARDS of CAST 
or SPUN IRON PIPES with Fiexibie Joints, 
and Special Castings 
Section B.—About 300 SLUICE Vanvus and a 
Small Quantity of SURFACE BOXE 

Tenders may be submitted for either Section A or 
Section B, or for both Sections, but Tenders for 
either Section a be complete for all items in such 
Section or Section 
mF whole of the goods must be of British manu- 

ure 

Drawings may be seen and copies of the general con- 
ditions of contract, specification, and schedule may be 
»btained on application to Mr. T. Wallis Gordon, City 
Engineer and Surveyor, Guildhall, Nottingham, on 
payment of a deposit of Two Pounds, which will be 
returned on receipt of a bona fide Tender. 

Tenders, in the official envelope provided, 
are to be delivered to the undersigned not later than 
9 a.m. on Friday, 15th July, 1932. 

The lowest or any Tender will not necessarily be 
accepted and Tenders will only be considered from 
manufacturers who comply the general con- 
ditions of contract and the specification. 

By Order, 
W. J. BOARD, 
Town Clerk. 


Guildhall, Nottingham, 
June, 1932. 8716 


of the conditions | 
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( ounty Borough of Belfast. 


TENDERS FOR GARAGE WASHING PLANT, 
THREE MOTOR SWEEPING MACHINES, 
TWO 50/60-Cwr. MOTOR LORRIES 
The Improvement Committee invite TENDERS 
fur the SUPPLY and DELIVERY of (ONE GARAGE 
WASHING PLANT for MOTOR VEHICLES, THREE 
MOTOR SWEEPING MACHINES, TWO 560/60-Owt. 
MOTOR LORRIES 
Forms of Tender and particulars may be obtained 
at the office of the City Surveyor, City Hall (Room 85) 
with the Council's 
Hours 


Parties tendering must comply 
Standing Orders relating to Extras, Wages, 
of Labour, &c 

Sealed Tenders, on the formes p 
the name and address of the firm 
endorsed “* Tender for cccose 0 
posted so as to arrive in my office 
MONDAY, 18th JULY, 1932 

The lowest or any Tender will necessarily be 
accep ted An official receipt must be for 
every Tender delivered by hand Tenders sent by 
post should be registered 


rovided, marked with 
tendering, 

be delivered 
later than 


and 
or 
not 


not 
obtained 


R. MEYER, 


8729 Town Clerk 





( ‘ounty Borough of Swansea. 


MAIN DRAINAGE 8C. © ME 
CONTRACT NO. 
Seorion A (BRYNMILL TO HAFOD) 
Secrion B (HAFOD TO MORRISTON) 
Secrion C (MORRISTON TO CLYDACH) 


Yards 
1 


1s 
WORKS FROM BRYNMILL TO CLYDACH 
(t NEMELOY MENT RELIEF SORES) 
OTICE TO CONTRAC’ 
t X TENSION OF TIME FOR BU BMITTING 
ENDERS. 

The DATE by which TENDERS ehall be received 
for the works as advertised in this journal on the 
10th, 17th, and 24th June, 1932, has been POST 
PONED from the 15th July, 1982, to Tweive o'clock 
Noon on MONDAY, 8th AUGUST, 1932. 

For full particulars as to the extent of the works 
and conditions governing same see advertisement in 
the issues of this journal above referred to 

H. L. LANG-COATH, 
Town Clerk 
8723 


Guildhall, Swansea 
29th June, 1932 





(* ‘ounty Borough of Swansea. 
/ MAIN DRAINAGE SCHEME. .-—-CONTRACT 


eens . | OF RESIDENT ENGINEERS AND 
ERES OF WORKS 
The orporation. invite APPLICATIONS _for the 
tollowing TEMPORARY APPOINTMEN 
(a) Sieston RESIDENT ENGINEER ; salary 
the rate of £700 per 
(sp) 2 “SECTION AL RESIDENT ENGINEERS ; 
ary at the rate of £400 per annum each. 
ic) 3 CuEkits of WORKS; ary at the rate 
f £7 per week eac! 

The duration of the works will be for a probable 
period of two years, and the above appointments will 
be terminable by one month's notice on either side. 

Applicants for the appointment of Senior Resident 
Engineer must have undergone a regular course of 
engineering training and be thoroughly experienced 
in the duties of a Resident Engineer; they must 
have had specialised experience in large tunnel works 
ba congested areas and under buildings on big 

drainage schemes, both with and without comp 
air, and have an intimate knowledge of the con 
struction of brick and concrete sewers in various 
strata, including waterlogged headings and trenches. 

_ Applicants for the appointments of Sectional 
t Engineers must have had a good compre 





‘ounty Borough of Brighton. 


WATERW ORKS DEPARTMENT. 
BALSDEAN SUPPLY 
TO BORE-HOLE AND HEADING ‘GONTRACTORS. 

The Corporation invite TENDERS from expe- 
rienced contractors for CARRYING OUT the following 
WORK in connection with the above scheme :— 

(1) Sinking a Winding Shaft 8ft, in diameter to a 
depth of 240ft., and Lining with Brickwork 
to a depth of 30ft. Putting Down Two 
Bore-holes, each 4ft. in diameter, to a total 
depth of 250ft., and Lining with Brickwork 
to a depth of 40ft. 

(2) Driving about 1320 Yards of Headings and 
Grips, and Carrying Out the necessary Tem- 
porary Pumping. Testing the Yield upon 
completion of the work. 

Copies of the general conditions, specification, bills 
of quantities, and form of Tender may be obtained, 
and the drawings may be inspected upon application 
to the Waterworks Engineer, Mr. A. Cathcart, 
M. Inst. C.E.. M.I. Mech. E., 12, Bond-street, 
Ssichtcn, on payment of a deposit of Three Guineas in 
respect of each contract, which will be refunded upon 
recept of a bona fide Tender not subsequently with- 
drawn, and the return of all documents. 

Sealed Tenders, endorsed Balsdean Supply— 
Tender for Winding Shaft and_ Bore-holes,” or 

Balsdean Supply—Tender for Headings,"” to be 

delivered at my office, Town Hall, -— amen not later 
than Noon on Monday, July 18th, 19 
J ROTHW ELL, 


AS. H. 
Town Clerk. 
Town Hall, Brighton, 
8715 


ist July, 1932. 


7 ‘ Ty ° 
N ewport (Salop) Urban Dis- 
+ TRICT COUNCIL. 

WATERWORKS ee, ee SCHEME 
UMPING PLA &c. 

The Council invite TENDERS ‘trom Pump Manu- 
facturers for the SUPPLY of a VERTICAL C€ RENTRI. 
FUGAL BORE-HOLE PUMP and ENGINE to be 
erected in the Urban District of Newport, Salop. 

Specifications and further particulars may 
obtained on application to Messrs. Geo. Riley and 
Son, Engineers, Wellington, Salop. 

The Council do not bind themselves to accept the 
lowest or any Tender and the acceptance of a Tender 
will be subject to the approval of the Ministry of 

th. No allowance will be made for Tenders. 

Sealed Tenders, endo: “Tender for Pumping 
Plant,’’ must be pos to the undersigned to arrive 
not later than Twelve o'clock Noon on Saturday, 


July 16th, 1932. 
J. 8. UNDERHILL, Esq., 
Solicitor, 
Clerk, U. > Cc 
8726 





Newport, Salop. 





| Jorough of Swindon. 
WATERWORKS. 


LATTON WATER SCHEME— SONTRACT 
PUMPING MACHINERY 

The Corporation invite TENDE ty for the complete 
INSTALLATION of a high-class PUMPING PLANT in 
duplicate 

Each set will comprise a Diesel type Oil Engine 
driving a high-lift Pump to raise 110,000 gallons of 
water per hour against a head of 295ft.. including 
friction, together with all Accessories, &c., to m 
the plant complete. 

The work will also include Subsidiary Plant, indud- 
ing Generating Sets, Heating Apparatus, Venturi- 
meter and General Equipment. 

Copies of the general conditions, specification, 
schedule of prices, form of Tender and drawing, pre- 
pared by the Engineer, Dr. Herbert leowere. 
M. Inst. C.E., 25, Victoria-street, Westminster, 8.W. 
may be obtained from the undersigned on or after Tul 
4th, 1932. The application must accompanied by a 
cheque of £5, made payable to the Swindon Corpora- 
tion, which will be returned on receipt of a bona fide 
Tender and the documents required. 

Facilities for inspecting the site and general informe 
tion may be img on application from Mr L. 
Thompson, M.C., Assoc. Inst. C.E., +A “Gur. 
veyor and Water Engineer, $4, Regent-circus, Swindon. 

Tenders are to be sent on the form supplied, and 
with the annexed documents must be encl 
sealed cover endorsed ** Latton My Hy Scheme— 
Tender for Contract No. 2,"’ addressed to and reaching 
the unde ~_ 3 sey later than 10 a.m. on Wednesday, 
August 3rd, 19 

The general conditions of contract will contain special 
conditions laid down by the Unemployment Grants 
Committee in regard to the employment of local labour. 

Only Tenders from experienced manufacturers of Oil 
Engines and Pumping Plant wil! be considered. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

BENTLEY, 


Ww.H 
Town Clerk 


Town Hall, Swindon, 
25th June, 1932 


No. 2. 


8712 





‘astbourne Waterworks 


A COMPANY. 
DEMOLITION OF EPGIEE HOUSE AND STEAM 
SOMPANY wu SHORTLY be DISPOSING of 
PUMPING P 


The 
their ENTIRE 
DEMOLISHING : ENGINE-HOUSE. 
DESIROUS of TENDERING for Wie or BOTH, 
are REQUESTED to SEND their NAME 
THE GENERAL MANAGER. 
Eastbourne Yoterwette Company. 
28, Seaside-road, Eastbourne. 


EAM 


8708 


ae experience on the lines indieated above. 

Applicants for the appointments of Clerks of Works 
must be thoroughly experienced Clerks of Works and 
must have had exteysive experience on large main 
drainage schemes and be fully competent to supervise 
any of the works described above. 

Applications must be made on forms to be obtained 
from Mr. J. Richard Heath, Chief Engineer, Main 
Drainage Scheme, Guildhall, Swansea, to whom appli 
cations shall be addressed endorsed *‘ Senior Resi 
a * Sectional Resident Engineer,"’ or 
** Clerk of Works,”’ as the case may be, and shal 
delivered not later than first post on July 22nd. 1932 

H. L. LANG-COATH, 
Town Clerk. 

Guildhall, Swansea, 

June, 1932. 8668 
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ast 

Toronto: Gordon and Gotch, 
Ltd., 81, Queen-street West 
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Teknisk Presse Bureau, Ourygade 
34, Copenhagen. 

Caro : Express Book 
Stationery Store, 9, 
Maghrabi 

HELsINerorRsS: Akademiska Bok- 
pam Alexandersgatan, 7 


BELGIUM 


“ANADA .. 


CEYLON .. 
CHINA 


DENMARK 
EGYPT and 
Chareh 
FINLAND 


FRANCE 


Av. de 


Paris: Dunod, 92, Rue Bonaparte 

Paris: W. H. Smith and Son, 248, 
Rue de Rivoli 

BERLIN - LICHTERFELDE - West: 
H. Hermanns, Dahlemer Strasse, 


64 
Lereziag: K. W. MHiersemann, 
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ROTTERDAM : Hector’s 


GERMANY 


HOLLAND 


INDIA Bombay: Thacker and Co., Ltd. 


CaLocuTta : Thacker, Spink and Co. 


MILAN : Ulrico Hoepli 
RoME: Maglioni and Strini, 307, 


‘orso 
ROME : a Corso 
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Treves, 
Branches at Naples and Rome 


Maruzen Co. All Branches 
7 ~ eee Educational Supply 


JAPAN 
JAMAICA 
NEW ZEALAND 


A eS D: Whitcombe and 
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Ltd. 
Gordon & seen, Ltd. All Branches 
NarPrzer: J.W ilson Craig and Co. 


LENINGRAD : Meshdunarodnaja 
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Moscow: Kuznetski Most 1 


STRAITS SETTLEMENTS—Stveapors : Kelly and 
Walsh, Ltd. 
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“THE METALLURGIST.” 


e This Supplement, which deals with the Science and 
Practice of Metallurgy. both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER in 
each calendar month. 


ADVERTISEMENTS. 

The charge for Classified Advertisoments is 1/- on 
line up to one inch—minimum c ; those occu: 
ing one inch or more at the rate of 12/- per inch. 

must be accompanied by a remi 
Displayed Advertisements will be forward 
tion. Classified Advertisements cannot 
unless delivered before TWO o’clock 
afternoon (the day before publication). 


Letters relating to the Advertisement and the Publishing 
Department iy the Paper are to be addressed to the 
Publisher other letters are to be addressed to the 
Editor ofan ENGINEER. 


THE ENGINEER DIRECTORY: 

This Directory, which is published annually in the 
intereste of advertisers in THE ENGINEER, may be 
obtained free of charge on application to the 
Publisher. 


Postal Address, 28, 5 Strand, London, W.C. 2. 


Teleg. Address, * 
London. tan tral 6565 (8 





PUBLIC NOTICES. 


SITUATIONS OPEN. 


PUBLIC NOTICE 





Borough of Loughborough. 


wage ee WORKS. 
PLANT. 


TENDERS Oe POTTER for No. 2 SETS of 
CENTRIFUGA PUMPS, each 2000 g.p.m., direct- 
coupled to ry including . wong J Motors, “Starters, 
Wiring and Erection Cx with 
specification and other particular, which may_be 
obtained from the undersigned on the deposit of Two 
Guineas, which will be returned on the receipt of a 
bona fide > = is not afterwards withdrawn. 
be delivered to the un dersigned, 
ed envelope, endorsed “* Tender for Pumps,” 
inter than 12 —} on Monday, the 18th July. 
+ GRANGER, A.M. Inst. C.E., 
Borough Surveyor. 





in 
not 


‘Town Hall, 
Loughborough, 
June, 1932. 


vy A 4 . 
\ ellington (Salop) 
DISTRICT COUNCIL. 
E ORKS—CONTRACT D. 
WOODFIELD PUMPING STATION. 
mk above Council — * TENDERS from Con- 


38733 


Urban 





tractors experienced in this of work, for the CON- 
STRUCTION of a BRICK” ‘BUILDING, 40ft. long, 
i7ft. 9in. wide, and 18ft. 6in. high, to house the 


Pumping Machinery, (eocthes with an ANNEXE, com- 
prising a Workshop, Tank Room, Small Boiler-house, 
&c., and a SHORT LENGTH of ACCESS ROAD 

Forms of Tender, general conditions, specification 
and schedule of quantities may be obtained from 
Edward Sandeman, M. Inst. C.E., Consulting Engineer 
to the Council, 15, Victoria-street, Saeaeeee, 
8.W. 1, upon payment of Three Guineas, which amoun 
will be refunded upon receipt of a bona fide Tender and 
the return of the above-mentioned documents. 

The drawings can be seen at the office of the 
Council's Surveyor, Walker-street, Wellington, Salop, 
or by appointment at the office of the Consulting 


Engineer. 
Sealed Tenders, endorsed ‘* Wellin = (Salop) 
U.D.C. Water: Tender for Contract D, Woodfield 


Pumping Station,”’ are to be delivered to the under- 
— by Twelve Noon on Monday, the 18th July, 


The Council do not bind themselves to accept the 
lowest or any Tender wm 
ACE 


(Signed) G 
Clerk to the Council. 





i | 


COPIES or Tesrimomats, NOT Onrormats, UNtEes 
SPECIFICALLY REQUESTED. 





TO ADVERTISERS UNDER BOX NUMBERS IN 
CLASSIFI 


For the t of applicants. the Proprietors are 
repared to insert brief no’ that vacancies are 
hiled. upon receipt of — © A, the Advertisers. 





These notices (limited to one line) will be free of 
charge, and co-operation is asked for. 
E of the Largest Second-hand Machi yim 
in the country REQUIRE a first-class 


to 
t 


Take Complete Charge of their Machine Tool 
ment. Applications will only be considered from those 
who have had p y similar experience, who are 


thoroughly conversant with modern practice and who 
have up-to-date knowledge of buying and selling 


values. Such applications will be treated in strictest 
confiuence.—Address, 8714, The Engineer a 
A 





RODUCTION MANAGER, About 35, = Midland 


factory, 100 hands; must ractical 
Mechanic, with full knowledge of Piecewor Prices 
of Operations from Small Capstans, and 
Polishing. 


An experience in Small Electric Fittings 
or Cycle Components would be adaptable. dates 
with Drawing-office Experience would x. -, pre- 
ference. Secondary School education an advantage. 
Public School men not considered. Work starts at 


8 a.m. Position is permanent. Replies in business 
confidence with full relevant particulars.—Address, 
8725, The Engineer Office. 8725 Aa 





| gt yw ES Calling on Steam _ Users, 
with knowledge of Steam Raising, REQUIRED in 
every county for the sale of Furnaces; commission 
basis only; an excellent remunerative side line 
for —— men with established connection with 


boiler 
Wr ite. full particulars, eupguipnee and lines already 
carried, 8728, The Engineer Office 8728 a 





SITUATIONS WANTED. 





DESIGNER, Engineer's, with Schemes for Prue. 


A 





Bank Chambers, . trating Bank Bandits and Gunmen, SEEK 
Wellington, Salop, + ely engineers, interested in  guch 
propositions. ress, 53. e En ce 

b 23rd June, 1982. s70v . P2553 & 
ivi i int- as ENGINEER. M. Soc, M.E.. A.M.I. 
| he Civil Engineers Appoint (Cx ech, E. DESIRES SUITABLE APPOINT: 


MENTS BOARD, 8, Princes-street, West- 
minster, 8.W. 1, acting under annual licence from the 
lasdee oeaty Council, invites INQUIRIES from 

MPLOYERS SEEKING the SERVICES of PRO- 
FE SSIONAL ENGINEERS, either as Assistants or in 
more responsible positions. 

All those whose names are accepted for entry in the 
Board’s Register for employment possess qualifica- 
tions which have been attested by means of scientific 
examinations, practical training, and ane 

1 





SITUATIONS OPEN. 





JANTED, by Old-established Manufacturers of 

high-class Cold-starting Oil Engines, horizontal 

and vertical, first-class SALES ENGINEER with con- 

structive ideas and organising ability, to increase 

sales in this country. ers’ works, W. of England. 
ddress, 8722, The Engineer Office. 8722 a 





c RADUATE ENGINEER, Who Has Had Practical 
™ experience in the Design and Building of 
Electric Refrigerator Equipment, especially of 
domestic types. Give age, experience, previous and 
employers, and salary expected.—-Address, 


present 
8692, The Engineer Office. 8692 a 


and 1 experi- 
——y a large mines, oa railways and Diesel and 
steam power plants. Ex abour control and fluent 
Spanish.—Address, P2488, The E =. 
2 








Oe ~ ENGINEER, Passed Sect. “A” of 

Inst. C.E., aged 31, with 7 years’ Colonial E xr 
RIENCE PUBLIC WORKS, WATERWORKS, &c., 
DESIRES Permanent or Temporary POST under COR: 
PORATE MEMBER OF INSTITUTION to enable 
advertiser to complete examination. Nominal salary. 
—Address, P2567, The Engineer Office. P2567 B 





‘T CIVIL and MECHANICAL 
married, B.Eng. (Liverpool), 
Mech. E., considerable eepemente home and abroad, 
recently ‘completed contract resident engineer in 
foreign oilfield, DESIRES RESPONSIBLE POSITION, 
anywhere. Highest credentials.--Address, sees, The 
Engineer Office. 2554 


Cee rend 


/ NEER (37). 





For continuation of Small Advertise- 
ments see page 4. 
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SYDNEY HARBOUR BRIDGE 


The fullest published description 
of the World’s largest Arch Span Bridge 


9/6 PLUS 3d. POSTAGE 


NOW ON SALE 


Prepared from official documents and 
drawings: On Demy Quarto (11" x 83"). 
profusely illustrated. 


Order your Copy from the Manager 


THE ENGINEER 
28, ESSEX STREET, STRAND, 


‘The Engineer.” 


LONDON, W.C.2 

















(jovernment of Bombay. 


NOTICE. 
TO IRRIGATION DEPARTMENTS, PORT 
AUTHORITIES, RAILWAYS, MUNICI. 
PALITIES, ELECTRIC SUPPLY COM- 
PANTIES, PUBLIC WORKS CON 
TRACTORS AND OTHER ADMINISTRA. 
TIONS CARRYING OUT LARGE ENGI. 
NEERING WORKS. 


Notice is hereby given that owing to the completion 
of the Lloyd Barrage at Sukkur large quantities of 
PLANT and MACHINERY as briefly detailed in the 
list below are now available FOR SALE. 

All Administrations who have works in progress or 
who are contemplating works in the near future are 
invited to id bjoined list and to apply 
to the undersigned for full particulars and prices of 
any plant which might be of use to them. Enquiries 
are NOT invited from machinery dealers at the 
present stage. 

Most of the plant was purchased new for these 
works and it is in excellent condition. Every item of 
plant sold will be first overhauled and put in thorough 
working order before sale and will be open for inspec- 
tion (and test wherever ible) by int at 
Sukkur. 

Service will also be given after sale and purchasers’ 
man will be trained by arrangements, as long as the 
Barrage Shops are in existence. 

All inquiries should be addressed to : 

THE EXECUTIVE ENGINEER, 
PLANT DIVISION. 
Sukkur (Sind), India. 








Postal Address : 


LIST OF PLANT AND MACHINERY. 


RAILWAYS. 
About 40 Miles of Sft. Gin. gauge Railway, com- 
plete and 3 Steam tives and about 700 


Wagons of all types, including 20-Ton Either-side 
Tipping Wagons. About 20 Miles 2ft. gauge 
Railway complete and 15 Kerosine and 2 Steam 
Locos, and about 1000 Litber-side Steel Tip 
Wagons of 27 c. ft. capacity. 


FLEET. 
a, Sbaow-Gnaety -draught Suction Desdams. by 
ta, a ae AY each 
complete with So00tt Wicating ipe Lise and 


Terminal Pontoon with 160ft. nt verbens at 40ft. 
above water line. 
Also Shallow-draught Paddle and Twin-screw 
Tugs, Motor Launches, Steel Barges, &c. 
Nore.—All moters on tery 2 driven plant are 
for A.C, 400 volta, 3-phase, 50 periods. 


CRANES. 
25-Ton and 10-Ton Electric Floating Derrick 
Cranes, 10-Ton and 1¢-Ton Electric Derrick 
20-Ton and 2-Ton Steam Derr Also 
6-Ton Steam Loco, Cranes and 10-Ton Electric 
Loco. Cranes, OSft. Gin. gauge Also 16-Ton, 
12-Ton and 5-Ton Electric Goliath Cranes, 15-Ton 
Electric Shop Gantry Cranes, and 15-Ton Hand- 
operated All-round Derrick Cranes. 

PUMPS. 
Sets of Sin., 4in., Sin. and in. direct-coupled 


Klectric Centrifugal Pumps for 40ft. head 


PILE DRIVERS. 
Floating and Land Sets with 
Doubie-acting Piling Hammers, Spencer-H 


McK iernan-Terry 
op wood 


Boilers, Zenith Winches and Steel Frames and 
Leads for driving 45ft. Piling 

STONE CRUSHERS, 
*Aeme"’ Jaw Crushers, 24in. by Ibin., with 
Elevators, oppers and Screens and Portable 
Crusher, 12in. by 6in 


AIR COMPRESSORS. 
Direct-coupled Electric-driven Sentinel Two-stage 
Compressors of 300 c. ft. capacity. Belt Drive 





Ditto of 660, 300, 188, and 140 c. it. acity 
respectively. Pneumatic Tools, &c., of all kinds 
DIVING GEAR 
And Dresses, &c. 
WORKSHOP MACHINERY. 
Lathes, Sheoen,. _ Milling Machi tes, Drilling Ma- 
chines, Beit-ai Beit I orges, 
Woodworking pP—-— Plate Rolis, Iron ana 
Brassfoundry Equipment, Saw Sharpening Ma- 


chines, &c. 


MORTAR MILLS. 


Both Overdriven and Underdriven Type Mortar 


Mills, 8ft. dia. pans with belt drive from counter- 
shaft. 

ELECTRIC POWER PLANT. 
Following Diesel Engines direct coupled to 


Alternators, generating A.C., 6000 volts, 3-phase, 
50 peri —_ 
2 Swiss ‘Loco. 4-Cylinder Single-acting Diesels, 
750 B.H.P., with fy-wheel Alternator, 500 kW, by 
Verlikon. : 
Metro-Vickers Cubicle Type Switchboard. 
rmers, 


Johnson and Phillips Tranafo: 6600 two 
400 volts, of sizes 
H.T. and L.T. Overbead Transmission Poles, 
Cables, &c. 
STEEL SHEET PLLING. 
phone pow 2 Tons *“‘ UNIVERSAL,” Ibin. by Sin. 


aq. ft. Ob 8.8. Piling tn 


by 43 Ib 
sotte rte | dott. lengths 


QUARRY PLANT. 
Compressed Air Drills, of all sizes, Forging 
Machines, Oil Furnaces, Air Compressors, Oil 
Engines, Wire Saws, Channellers, &c. 


STONE DRESSING PLANT. 
Diamond Saws, Planers, Frame Saws, Rip Saws, 
Countershafts, &c. 


BUILDINGS. 
Steel-framed Stone Dressing Shop, 360ft. by 116ft., 
with 16-Ton Gantry Runway and numerous 
Smaller Steel Roof Trusses, &c. 


OIL ENGINES. 
Of various sizes, 3 B.H.P. to 
Enquiries should please state size req 


CONCRETE MIXERS. - 
Complete Plante for moulding 10-ton blocks, w 
Travelling Mixer Bri carrying 2-Yard Ran- 
some Mixers complete with B ers, Elevators and 
Batch Measuring Hoppers for materials, all 

Also Steel Moulds for 10-ton and 

Also LElectric-driven Portable 


118 B.H.P. 
ulred. 


Mixers of sizes. 
MISCELLANEOUS PLANT. 


Such as 8 and Sectional Tanks 

sizes, with and without Btasing. Ww s Jacks, 
Pulleys, Wire . Motor tries and many 
ot fi le 


EXECUTIVE ENGINEER, 
PLANT DIVISION, sUKKUE. 
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A Seven-Day Journal 


Inspection of Aircraft. 


THE Committees of Lloyd’s Register of Shipping 
and the British Corporation Register of Shipping and 
Aircraft announce that an amalgamation of their 
aviation interests has taken place, and that from 
July Ist, 1932, the aviation committees of the two 
societies will act jointly. As recorded in these columns, 
during the past three years the inspection of certain 
classes of aircraft for renewal of certificates of air- 
worthiness has been delegated by the Air Ministry to 
these bodies, and it was recently stated by the Director 
of Aeronautical Inspection that much of the work 
connected with the renewal of certificates of air- 
worthiness for civil aircraft had been transferred to 
the classification societies. The Committees of the 
two societies have been advised that it would be of 
considerable advantage to all aviation interests that 
their activities in aircraft classification should be 
united, and it is hoped that in time the classification 
of civil aircraft will be organised on lines similar to 
those which have proved so successful when applied 
to shipping. There can be no doubt that the know- 
ledge and experience gained during a period exceeding 
two and a half centuries in the classification of ships 
will of considerable benefit in furthering the 
interests of all branches of the aircraft industry. 
Sir 8. George Higgins, chairman of Lloyd’s Register 
of Shipping, and Mr. Robert Clark, chairman of the 
British Corporation Register of Shipping and Aircraft, 
are both ex-officio members of the new Committee, of 
which Mr. Arthur L. Sturge is chairman, and Mr. 
Maurice E. Denny the deputy chairman, the con- 
sultant being Major R. H. Mayo. The Committee 
consists of the members of the respective aviation 
committees, and is fully representative of every 
branch of civil aviation. 


be 


Fire Prevention on Ships. 


AN announcement is made that a special Committee 
of shipowners and shipbuilders has been set up in 
order to confer with the Board of Trade on the fire 
prevention regulations for ships which are now in 
force, and to inquire fully into the precautions which 
should be taken to prevent fires on passenger liners. 
The suggested members include, we note, representa- 
tive naval architects, marine superintendents, and 
superintending engineers of our principal shipowning 
companies, and to them will, doubtless, be added 
shipbuilders and marine engineers, along with repre- 
sentatives of underwriting and insurance interests 
and, it would seem well, representatives from the 
manufacturers and designers of fire-prevention 
apparatus of the various types now employed in 
marine service. The general position with regard 
to the prevention of fires aboard passenger ships 
was outlined in a leading article which appeared in 
Tue ENGINEER of May 20th, 1932, and, in view 
of the disastrous fire which recently took place on 
the “ Georges Phillipar ’’ the subject is one which is 
creating considerable interest, both at home and on 
the Continent. 


The Royal Air Force Display. 


JUDGING from the crowds that attended this year’s 
Royal Air Force display at Hendon last Saturday, 
public interest in aeronautics seems to continue 
unabated. The high standard of flying of previous 
years was fully maintained, and in some cases was 
bettered. Events in a display of this nature must 
naturally tend to become stereotyped, so that any 
deviation from the programmes of former occasions 
is to be welcomed. This year a new feature was pro 
vided by a demonstration of gliding, the gliders first 
being towed to a suitable height by three De Havilland 
“* Moths,”’ and then released. The breeze was steady, 
and they were able to show their gracefulness and ease 
of control by circling round in formation before the 
decreased elevation forced them to land, which they 
did with perfect ease. The interest aroused by this 
event serves to heighten the contrast between this 





country and Germany, where, owing to the restrictions 
imposed in 1919 on the construction of aircraft the | 
development of motorless flight has made very con- 
siderable headway. From the technical point of 
view the experimental aircraft park presented the | 
most interesting features. Chief among the exhibits, 
some of which had, until Saturday, been on the 
secret list, was a night bomber, made by the Fairey 
Aviation Company, Ltd. This machine is an experi- 
mental monoplane, provided with dual control 
and having provision for a crew of four. The engines 
are two supercharged Kestrel III’s. The machine 
has a span of 101}it. and has a total flying weight 
of 19,050lb. Of the general purpose class, the 
‘“ Bristol,” Type 120, biplane was prominent. Owing 
to the varied demands imposed upon the Royal Air 
Force by its work overseas, the general purpose 
type of machine has reached a more advanced stage 
of development in Great Britain than in any other 
country. Its activities are multifarious, ranging from 
bombing, fighting, and reconnaissance to aerial 
photography and ambulance work. 


The B.B.C. Distribution System. 


In view of the publication of misleading state- 
ments concerning its system of distribution, the B.B.C. 
has recently defined the position. While the system of 
high-power stations has given entire satisfaction to 
the majority of listeners, the B.B.C. authorities state, 
extensions of the present scheme are naturally con- 
templated, and this applies particularly to districts 
which do not lie within the service areas of the high- 
power stations, but any scheme for improvement 
based on the construction of additional stations should 
not be undertaken until there is a guarantee that the 
stations can be kept in operation for a reasonable 
time. Wave length channels now in use in this 
country cannot be regarded as permanent until they 
are either confirmed or modified by an International 
Broadcasting Conference, which is expected to follow 
the World Conference on all wireless matters to be held 
at Madrid this autumn. Accordingly it is considered 
premature and perhaps prejudicial to make public 
at present any schemes of expansion of the existing 
service which may become possible, and it is deplored 
that publicity has been given in Scotland to a state- 
ment concerning the international distribution of 
wave lengths. 


Salving the Egypt's Gold. 


In more than one Journal note we have recorded 
the progress made by the Sorima Salvage Company 
with its vessels ‘‘ Artiglio I.” and “ Artiglio II.” in | 
recovering from the P. and O. liner “ Egypt” the 
gold and silver which was in her bullion room when 
she sank off Ushant in 1923. At the end of last week 
treasure to the value of £180,000 was taken from the 
ship and brought to Plymouth and was safely received 
in London on Monday last, June 27th. Tributehas been 
paid to the skill of Commendatore Quaglia and his staff 
in the successive tasks of locating the wreck, conducting 
diving operations at 400ft. below sea level, and in 
the construction and operation of a special grab for 





dealing with the bullion. This grab is comparatively 
small in size, so that it can easily enter the bullion 
room, and it is furnished with an outer shell, the 
object of which is to catch any stray coins which may 
fall out of the grab during the time it is being raised. 
The lowering of the grab is directed by telephone by | 
divers below, and it has been found possible to lower 
and raise it several times an hour. If the fine weather | 
continues it is expected that the salvage work will be 
completed and that further bullion to the value of | 
about one million pounds will be recovered. 


£2,000,000 Bridge for Denmark. 


Tue Danish Government has placed with Dorman, 
Long and Co., Ltd., a provisional order for the con- 
struction of a steel bridge over the Storstrém Channel 
between the islands of Zealand and Falster, which, it 
is officially estimated, will cost about £2,000,000. 
Details of design and cost have yet to be settled, and 
a line of demarcation drawn with regard to the work 
to be done in England and that to be done in Denmark. 
All the steel, which will amount to more. than 26,000 
tons, will, however, be British. Work, it is hoped, 


will be begun next November, and the bridge, which 


is to have a length of 10,900ft., will, it is expected, 
be completed in about three and a-half years. The 
provisional design of the Danish State Railways 
Department, provides for a single line of railway 


| and a roadway side by side, with a cantilever footway 


at one side. A series of two hinged arches is proposed. 
The approach spans are to be deck arches in steel work, 
encased in concrete, which will range from 132ft. 
spans near the coastlines to 266ft. spans towards 
the centre of the stream. The main span will com- 
prise three large two-hinged arches, with spans of 
440ft., 550ft. and 440ft. The vertical clearance 
above the water will be 87ft. for a width of 400ft. 
in the centre span and 85ft. for a width of 300ft. 
in the two main side spans. The piers will be built 
in concrete with granite facings, the foundations being 
carried down to the clay bottom in cofferdams of 
steel sheet piling. The contract also includes the 
construction of a subsidiary bridge 650ft. in length, 
which will have six spans and an opening span of 100ft. 


Engineers and Overtime. 


At the annual Conference of the National Com- 
mittee of the Amalgamated Engineering Union, which 
was held at Southport last week and closed on Friday 
evening, June 24th, a unanimous resolution was 
passed requesting the executive to notify the Engi- 
neering Employers’ Federation that, in view of the 
large number of unemployed men, it was desirable 
to open up negotiations for the purpose of eliminating, 
as far as possible, overtime in federated shops. The 
discussion on the resolution was an interesting one, 
and the President, Mr. W. H. Hutchinson, called 
attention to the insistence by some local authorities 
on delivery dates for machinery, which definitely 
entailed working overtime. The question of work for 
Russia, the contracts for which country often necessi- 
tated working to a time limit, was also raised, and the 
danger of penalising well-organised shops where over- 
time had been reduced to a minimum, and driving 
the work to shops in which there was no safeguard 
against working any number of hours, was pointed out. 
During the discussion on the report of the Executive 
Committee on the changes in working conditions, the 
chairman said that the first object of the Committee 
had been to retain the 47-hour week. A resolution 
in favour of a 40-hour week was, however, passed 
asking for a conference of all the trade unions in 
the engineering industry, with the object of opening 
up negotiations with the employers to get a 40-hour 
week without reduction in wages. 


Waterloo Bridge. 


In a report presented to the London County Council 
by the Improvements Committee on Tuesday last, 
June 28th, further reference was made to the dis- 
cussions which have been recently taking place 
between the Government and the Council on the future 
of Waterloo Bridge. The Minister of Transport has 
requested that up-to-date estimates of all practicable 
alternatives to the recent proposal be prepared, so 
that the whole question can be considered with a 
view to a further course of action. The proposals 
specially mentioned include the reconditioning of the 
existing bridge, together with such widening by a 
process of corbelling as would enable the bridge to 
carry six lines of traffic, and the reconditioning of the 
present bridge so as to make it safe and suitable for 
traffic within its existing dimensions. The Com- 
mittee, in recommending that the request of the 
Minister should be complied with, make the further 
suggestion that one of the estimates should include 


| one for the replacing of the worst piers and arches by 


steel girders and temporary supports, the stones 
being stored for possible future use. Estimates and 
reports, we understand, are to be prepared by Sir 
Frederick Palmer. Having in view the previous 
attempts of the Council to deal with the problem 
effectively, the Committee considers that the Govern- 
ment should be asked on this occasion to give a definite 
assurance that it will take any necessary steps to 
ensure the carrying out of any scheme which may be 
finally decided upon. In order to give effect to this 
suggestion the Prime Minister is to be asked to receive 
a deputation from the Council. 
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Wear of Rails on a Curve. 
By SIR GORDON HEARN. 


Tue wear of rails is a matter of interest to all 
railwaymen, and especially to those engaged in the 
maintenance of British railways. In the last three 
years for which figures are available, the annual 
replacement has amounted to about 210,000 tons, 
of which the great proportion has been replaced on 
curves. The exact nature of the action of a locomotive 
or vehicle in passing round a curve is, to some extent, 
controversial, and the author has for some time 
made observations, which have modified his previous 
ideas on the subject, indicating also that certain 
writers have not been altogether correct in their 
conclusions. It would appear that the profile of 
rail section, adopted by the British Engineering 
Standards Association, is susceptible of modification 
with advantage, as shown by certain results from 
the adoption of a “ head-free ” rail in the United 
States. 

The wear of rails on a curve differs entirely from 
the wear observed on the straight. It is greater 
than on the straight, for the same tonnage passing, 
is greater still on e curve of small radius, and worst 
of all, it is very uneven. It is not intended here to 
enter, any more than may be necessary, into 
theoretical and mathematical investigations. 


Track REACTIONS. 


A curve has the function of turning a train or 
vehicle into a new direction at some angle to the 
direction in which the train or vehicle was moving, 
while approaching the curve. The angle of deflection 
is the exterior angle at the intersection of the two 


' curve will be 2000ft., and of the sharper curve 800ft. 


only. The distance F B is 670- 25ft., while the distance 
ED is 268-lft. The average divergence on both 
curves is 33-5ft. per chain. The angle of rotation 
of the vehicle on the easier curve is 2 deg. per chain, 
and on the sharper curve is 5 deg. per chain. It is 
the rotation which causes the rail wear to increase 
on the sharper curve. 

The introduction of transition curves at each end 
of the two curves will modify the comparison. For 
equal speeds the cant will be greater on the sharper 
curve. i 
longer transitions will be necessary for the sharper 
curve. The total divergence remains the same, 
but it will be spread over a longer length, and so 
will the total rotation, although the rotation per 
chain will always be greater than that necessary 
for the easier curve with its transition curves. 

Whether transition curves are employed or not, 
on leaving the curved track, the vehicle will not 
at once conform to the straight line It has been 
observed that wear takes place over 20ft. or 30ft. 
of the straight at the end of a sharp curve, but the 
vehicle tends to complete the rotation almost at 
once on emerging from an easy curve. For these 
reasons, the average reactions of the track will not 
be strictly proportional to the degree of the curve 
per unit of length. In practice, compensation of 
grade for curvature should be allowed for a distance 


longer than the actual length of a circular curve | 


between the tangent points. 


Errecr or Cant. 


We may now visualise what happens when a vehicle 
passes round a curve. Unless oscillation should 
interfere, and observation shows that this is only 


straights, or tangents, and is equal to the angle | occasional, the vehicle approaches the tangent point 


subtended at the centre of the curve—see Fig. 1. 
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FIG. 3. 


THe Enomece 


The curve is seldom circular, because, even if transition 
curves have not purposely been added at each end, 
the platelayer has probably eased off the curve at 
the tangents, necessarily introducing a smailer 


with the wheel flanges equidistant from the rails 
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FIG. 4. 
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on either side. The clearance will be one-half of the 


| difference between the track gauge and the flange 


radius over some other part of the curve. Centrifugal | 


force makes the train continue its path along the 
straight, but: the reaction of the track diverts the 
trai. 
consequence of the canting of the track, the cant 
being calculated to balance the three moments, 
indicated in Fig. 2. The centre of gravity of a locomo- 
tive, however, is considerably higher above the rail, 
than the width of track gauge, plus width of rail head, 
assumed in the usual formula to be equal to the 
height of the centre of gravity. The track reaction 
does two things. It rotates the vehicle gradually 
so that it comes into line with the succeeding tangent 
or straight, and it transfers the vehicle sideways to 
the far tangent point. 


Errect oF Rapivs. 


In Fig. 1 the straights are connected by two 
circular curves of different radii, without transitions. 
The track reaction has not so much work to do in 
diverting the vehicle from E to D, as must be done 
in diverting it from F to B in the case of the easier 
curve. The total amount of rotation of the vehicle 
is exactly the same, through the same angle. It 
would be false to argue in favour of the. sharper 
curve from these considerations. There is a con- 
siderably shorter length of track, along the sharper 
curve, available to produce the necessary reactions, 
assuming that the same speed can be allowed on both 
curves, and that that speed is not reduced by drawing 
a draft on the momentum of the train or vehicle. 
The proper measure, by which to compare the work 
of divergence and of rotation, is the unit length of 
track, over which the work has to be done. This 


unit is a chain, of 66ft. or 100ft., or 20 m. or 30 m., 
the unit, in fact, which we must take in calculating 
the compensation of a grade for curvature. 

For example, let us take the angle of deflection 
F IB, in Fig. 1, to be 40 deg., the two curves being 
2 deg. and 5 deg. curves respectively, with a chain of 
100ft., for convenience, The length of the easier 


This reaction must not be assumed to be a | 





gauge. This difference will usually be jin., half of 
which is }in. 

It has been claimed by some writers that if the 
track be canted while still straight, in order to run 
up to the full superelevation at the tangent point, 
the wheels will tend to move over to the lower rail. 
There is not the slightest indication of this. If this 
did happen, the lower wheel would be running on a 
larger diameter, owing to the coning of the wheels, 
and would rectify matters. This supposition has 


The rate of running out being the same, | 


indebted to the Thomson Rail Corporation of New 
York. So severe is the reaction of the rail to the 
centrifugal force, not regarded as an overturning 
force, that eventually a lip forms at the lower edge of 
the inner side of the outer rail, and on a sharp curve, 
of 477ft. radius, this lip may fall off in a long strip. 
The top table is not worn down at all at the outer edge 
with the rail tilted at 1 in 40. 

On the other hand, the inner rail is subjected only 
to abrasion of the top table, although in course of 
time lips may be formed on both inner and outer edges 
of the top table-——Fig. 3. If worn rails on a curve are 
inspected from above or from a little distance, the 
outer rail appears to be thin and the inner rail excep- 
tionally thick. The same phenomenon can be observed 
in worn switches, one appearing to be thin and the 
corresponding stock rail on the other side thick, 
compared with the straight rails in advance of the 
points. If side wear appears on an inner rail, the 
cause must be traced, and will probably be poor 
maintenance. 


MorTion ON CURVES. 


After a derailment at Weaver Junction in January, 
1930, an experiment was carried out. It was found 
that only the leading bogie wheel and the leading 
driving wheel touched the outer rails round the curve, 
of 3166ft. radius at that time. How exactly the 
vehicle is rotated is an indeterminate question. 
A. M. Wellington, in his “ Economic Theory of Rail- 
| way Location,” was sure that the rear wheels of a 
| locomotive “ rigid ** wheel base, or those of a bogie 
truck, or those of a wagon with fixed axle, always 
maintain a central position. That is to say, the 
clearance between flanges and the rails on both sides 
is equal. The rigid wheel base given in locomotive 
drawings is always measured between the lowest 
| points-of the wheel treads, but, in the case of the 
leading wheel at least, it should be extended to the 

point where the flange is in contact with the railhead, 
probably at X, Fig. 3, on a new rail. If the curve 
radius is sufficiently sharp, and the track gauge is 
not widened sufficiently, then the flange of at least 
one of the inner driving wheels must be in contact. 
| The flanges of both leading and trailing driving wheels 
must then be forced into contact with the outer rail, 
and the rigid wheel base still further extended. To 
avoid this, the track gauge may be widened, the 
flange profiles may differ on the different driving 





| wheels, or some wheels may be flangeless. The 


| necessary 


modifications may be determined by 
analysis, or by drawing, following Roy’s exaggerated 


| method, which is better known to locomotive designers 


than it is to permanent way engineers. 


Rouiure Morron. 


If A. M. Wellington was correct, the vehicle wheel 
base, extended by one or more flanges, continually 
takes up the position inclined to a chord X Y—of 
the length of the extended wheel base—shown in 
Fig 4. The rear wheels are offset from the chord by 
half the flange clearance. This does not seem reason- 
able, and my observations do not support this. The 
vehicle, on entering a curve, tends to roll on in a 
straight line, until contact between leading wheel 
flange and outer rail interferes, and rotation com- 
mences. If the vehicle “shuttles ’’ backward and 
forward—as in a standing goods train with loose 
couplings—then the leading and trailing flanges come 
into contact alternately with the outer rail, as I have 
observed. The extended wheel base, therefore, lies on 
a chord X Y to the curve, a chord having a middle 
ordinate, or versine, equal to half the flange clearance. 
It depends entirely on the relative lengths of that 
chord and of the extended wheel base whether the 


| flanges of the rear wheels lie normally, as on the 


arisen, possibly, because it is thought that the canting | 


of the track would cause the wheel treads to slide 
down an inclined plane. Apart from the fact that 
the wheels are really running in a groove, with sides 
inclined at 1 in 10 to one another—see Fig. 2—the 
track would have to be canted above the angle of 
repose of steel on steel before sliding could take place. 
This angle is never less than 1 in 7 for polished sur- 
faces. The maximum cant given on any curve is 8in. 
in 59in.—centre to centre of wheel treads—or 
lin 7-4. While therefore the canted track will not 
of itself cause sliding, the cant will reduce the addi- 
tional force required to slide the wheel treads on the 
rails. Mr. Dendy Marshall has proposed that vibra- 
tion brakes down the frictional resistance. Only at 
isolated spots, however, is there any sign of side wear 
on the inner rail of a curve. The large clearance of 
the inner flange may be observed where an electric 
fouling bar is installed on a curve. 

On electrified railways there may be side wear on 
straight track. Multiple units driven by nose-hung 
motors appear to oscillate considerably, and the 
application of breaks during oscillation may be the 
cause of the side wear observed. This is probably 
the cause of the appearance of side wear in isolated 
spots on some curves, approaching stop signals. 
On turn-outs, with comparatively sharp curvature, 
there is no sign of side wear on the inner rail, although 
the head may be worn and crushed. 


RELATIVE WEaR oF Rats. 


Side wear is confined to the outer rail in the pro- 
gressive manner shown in Fig. 3, for which I am 


straight, or excentrically to the track. In Fig. 4 
both leading and trailing flanges would be in contact, 
subject to gauge widening or removal of flanges. By 
either theory, only the leading flange sets up a rotatory 
reaction in the outer rail. 


Errect or WHEEL CONING. 


When a locomotive, with six or eight coupled wheels, 
has entered a curve, and the flange of the leading 
driver is in contact with the outer rail, that driver is 
running on a diameter larger than that of the inner 
driver on the same axle. The difference is */,in. 
for every inch of excentricity. The outer rail has a 
radius larger than that of the inner rail by G/2, 
G being the distance from centre to centre of rails, 
and not the track gauge. There must be a critical 
curve, corresponding to the normal diameter of the 
driving wheels, round which the leading axle will roll 
without any sliding or slipping. No other pair of the 
coupled driving wheels will have the same excen- 
tricity, yet all must revolve together. In consequence, 
at least one wheel in each pair must slip, and in some 
cases both wheels on an axle may have to slip. 

A couple must be set up to produce angular rota- 
tion. It is probable that this couple is produced by 
the reaction of the outer rail against the outer leading 
driver, and by the friction between the wheel tread 
of the third or fourth inner driver on the head of the 
inner rail. A leading bogie may extend the arm of 
this couple, the reaction against the outer rail 
| occurring at the leading bogie wheel. This reaction 

will be transmitted through the bogie pin to a greater 
or less degree as the bogie side springs are compressed 





up to the stops. This action can certainly occur, 
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as was evident from a drawing recently shown me by 
an engineer of the Est Railway of France. It will 
relieve some of the side wear. Bissell truck arms are 
usually designed to accommodate the truck motion 
to the path of the driving wheel base, but there is a 
tendency to increase the strength of the side springs 
to produce some reaction, and thus to produce a 
ionger couple. In the Est express 4-8-2 locomotive 
the total clearance of the bogie wheel flanges is only 
0-08in., with 5in. of play, and of the trailing Bissell 
wheels only 0-40in., with 6in. of play, while the 
extended wheel base is nearly 20ft., with 0-80in. 
total clearance. Yet this 4-8-2 locomotive can pass 
round a curve of 295ft. radius, widened by 0- 80in. 


Roratory Coupe. 


The existence of this rotatory couple is evidenced 
at a certain trailing turn-out. One tongue, the 
outer, is deeply scored, but the opposite tongue on the 
straight is, of course, unscathed. It is the stock rail 
on this side which is bruised with a slight lip on the 
outer side. The straight rail in advance of the outer 
tongue has side wear for 20ft. or so, although the 
majority of the trains passing have short wheel-based 
bogies, some of which are motor driven. 

Cant may have an effect in reducing the amount 
of the rotatory couple. A curve with large radius has 
less cant than a curve of sharper radius for the same 
maximum speed allowed. Low-speed trains, the 
proportion of which may be high, will have a smaller 
proportion of the axle load borne by the outer rails, 
and this proportion will be smaller still on the sharper 
curves. The couple required to produce rotation will 
be correspondingly reduced. At the same time on 
most sharp curves the maximum speed is restricted, 
so that the low-speed trains approach more closely 
the speed allowed for cant, with a smaller reduction 
of the couple. 

The effect of cant in reducing the rotatory couple 
is probably the reason for the decrease in grinding 
observed on @ sharp curve after the cant has been 
increased. Inereased loads are bound to be imposed 
on the inner rail by an excess of cant above that 
required to prevent overturning, and increased loads 
will mean increased abrasion of the top table. In any 
research to determine the stresses on rails the amount 
of cant ought to be noted if a true comparison is to 
be made. 


Uneven WEAR. 


The worst feature of rail wear on curves is the 
uneven amount. This is produced in the outer rail 
by irregular lining, on the inner rail by irregular 
packing, especially at the joints. A level formation 
results in @ less depth of ballast under the inner rail, 
which requires a better support than the outer. It 
is very noticeable that the inner rail may be con- 
siderably worn down at the expansion intervals, 
while still of full, or nearly full, section 2ft. on either 
side. The rail is badly hogged, and has to be cut 
and re-drilled or, better still, because cheaper, built 
up by welding. Extra labour should be allowed, or 
extra attention given to the maintenance of curves. 
Irregular wear of this sort prevents inner rails from 
being changed, end for end, and the life is reduced to 
less than one-half of that of a rail on the straight. 
Where the weakness at the joint becomes so great that 
side wear also develops, the re-gauging of the outer 
rail becomes more difficult. 


EXCHANGING Rats. 


It is not easy to exchange the inner for the outer 
rail, because the outer rails are longer than the inner 
ones, or should be selected in sorting. On some 
French railways they are deliberately cut longer. The 
difference is slight on curves of large radius. This 
question of the difference in length was discussed in 
the Railway Engineer for October, 1930. The outer 
rail laid on the inner side of the curve will be higher 
than the inner rail which it replaces, so that complete 
transposing throughout the curve or the use of special 
fish-plates is necessary. The moment of inertia of 
the outer rail will be much reduced by greater wear, 
and the rail foot may be subjected to greater stress at 
low speeds if transposed. Interchange is forbidden 
on the Southern Pacific Railroad. On the Horseshoe 
Curve on the Pennsylvania Railroad transposition is 
made after four months only, so that the moments of 
inertia of both rails remain about the same. 


GavuGcEeE WIDENING. 


Widening of the gauge is, of course, necessary if 
long wheel base locomotives are to pass round sharp 
curves, without being bound by the rails. There is 
also an advantage in that the outer wheels run on 
larger diameters than those of the inner wheels. It 
is a factor to be noted in research into stresses in the 
rail foot. It should be a factor reducing the com- 
pensation of grade for curvature, because the outer 
wheels, rolling on a larger diameter, ought, theo- 
retically, to make up for the longer distance round the 
outer rail. Yet modern practice in widening gauge 
allows a smaller amount, and German railways have 
reduced the allowance, while broadening the steps of 
increase, instead of maintaining the meticulous 
differences which were applied on the German-built 
Baghdad Railway. It would appear that widening of 


gauge has little effect in reducing the rotatory couple 
or in reducing rail wear, within limits. 


Limits oF CURVATURE. 


The large question of the practical limit of curve ture 
to be allowed is one which cannot be elaborated here. 
Locomotives are designed to pass round extra- 
ordinarily sharp curves, as has been mentioned. At 
the same time engineers are in favour of increasing 
the radius as much as possible in all countries, and a 
limiting radius of about 800ft. on the normal gauge is 
common, even in rough country. The limit of curva- 
ture is bound up with the question of compensation 
of grade. Somewhat rigid rules have been adopted 
in certain countries, but practical considerations must 
not be forgotten. In some cases momentum may be 
sufficient to render compensation unnecessary ; for 
instance, at the bottom of a dip in the longitudinal 
section. If compensation is overdone the length of 
the line may be such that the most favourable ground 
may be unattainable, or attainable only by intro- 
ducing a great deal of compensated grade on addi- 
tional curves. All compensated grade, in effect, 
increases the height of the summit. 


Sratistics oF Ram WEaR. 


No doubt all railways are in possession of statistics 
of their own, particularly British railways, with their 
dense traffic and high proportion of curves. Whether 
these statistics are correlated to tons of traffic passing, 
the usually accepted factor of wear, is not so certain. 
Such figures are hard to obtain. American railways 
are more communicative. The figures to be given are 
mainly supplied by the Thomson Rail Corporation, of 
New York, in advertising a new form of rail head, 
shown in Fig. 5, which may be compared with Fig. 3. 
It will be seen that part of the fishing plane is removed, 
the metal being added to the height of the head. 
This “ head-free ”’ rail, it is claimed, is easier to roll, 
offers less resistance to expansion and contraction, 
and reduces creep, while adding materially to the 
moment of inertia. Over 825,000 tons have been 
laid, the cost of the licence being about 2} per cent. 
on the cost. Experience of wear shows that while 
the wear itself is considerably less, there is an absence 
of formation of any lip, shown low down on the left, 
such as is observed on the outer rail with the usual 
design. On very severe curves this lip may become 
detached in a long strip. Not only is the head-free 
design stiffer initially owing to the greater height and 
better distribution of metal about the neutral axis, 
but it is much stiffer after an equal period in the 
track, owing again to better distribution of the metal 
remaining. The improvement in stiffness may then 
be as much as 10 per cent. against an initial advantage 
of 5 per cent. 

The rails, weighing 130 lb. per yard, were laid in 
parts of a double reverse curve, the other parts being 
laid with standard R.E. 130 lb. F.B. rails and sub- 
jected to the same traffic. The grade is 2-2 per cent. 
The three curves had radii of 745ft., 750ft., and 605ft. 
respectively, the sharpest curve being in the centre. 
The cant of the track is about 5}in. on the 750ft. 
radius curve. 

The limit of wear allowable was fixed at the worn 
contour passing through a point lin. from the gauge 
side of the rail and jin. below the top of the rail, 
resulting, as it turned out, in a loss of rather over 
1 square inch of metal. This may be compared with 
French practice with 92 1b. rails, allowing 0-63in. 
reduction in rail height on rails laid in the straights, 
reducing this permissible loss in height by half the 
side wear, measured at 0-60in. below the top table. 
The measurement of loss of height is made on the 
centre line of the rail section. No standard of this 
sort appears to be in force on British railways. 

The following table compares the abrasion of the 
two types of rail on the 745ft. radius curve. 








Standard Head free 
Tonnage ——— - ~— a5 - 
passing, Diff. Abra Time. Abra 
millions. sion, Diff. | yr. mo.) sion, Diff 
8q. in 8q- in 
17-3 - 0-238 — 0 7 0-145 - 
27-6 10-3 0-470 | 0-232 1 0} | 0-275 | 0-130 
33-7 6-1 0-614 | 0-144 1 3§ | 0-337 0-062 
38-7 5-0 0-791 | 0-177 1 6} 0-455 0-118 
46-4 7-7 1-043 | 0-252 | 1 10} | 0-531 0-076 


The standard rails were then renewed, but the 
“* head-free ” reils remained in the track for twenty- 
nine months and carried 59-59 million tons. The 
standard rails gave out after 12} months, that is 
under 27-6 million tons of traffic, in the 605ft. radius 
curve, but the “ head-free’’ rails are, apparently, 
still giving service. It will be observed from the 
table that the first 17-3 million tons abraded rather 
less than the last 7-7 millions from the standard rail, 
but the contrary condition occurred with the “‘ head- 
free ’’ rail. On the other hand, the inner rail showed 
slightly in favour of the standard rail, the abrasion 
under 32-6 million tons having been 0-226 square 
inch, against 0-259 square inch on the “ head-free ”’ 
rail. On the District Railway on a similar curve of 
1] chains 95 lb. bull-headed rails were removed after 
30 million tons had passed. 


EFFECT OF GRADE. 
The priricipal effect of grade is the abrasion due to 





braking on the outer rail, but it would appear that 


the inner rail suffers more on the uphill journeys, 
probably owing to the low speed. In his book “ Rail 
and Wheel,’’ Cushing compares the wear on the down- 
hill track over the Horseshoe Curve on the Penn- 
sylvania—radius 619{t.—with wear on the uphill 
track of the Allegrippus incline, with a radius of 


716ft. The traffic on the Horseshoe is heavy mineral, 
on the Allegrippus merchandise and empties. Here 
are the figures :— 
Horseshoe. Allegrippus. 
Tonnage, millions . 80 ae 51 
Months to renewal! 6-66 24°5 
Head abrasion, outer rail 22-8 18-8p.c. 


It is interesting to note that heat-treated rails have 
outlasted two lots of ordinary rails on the Horseshve 
Curve, with less battering—-that is, abrasion near the 
joints—than the second lot showed after much 
shorter service. On an uphill track, however, they 
showed just as much battering as rails with which 
they were compared. 


HEAD-FREE Ral. 


The head-free rail is not a new or untried com- 
ponent of permanent way. It has been in use on the 
Reading Railroad since 1925, and is now standard on 
that road. It was first tried on a curve of 573ft. 
radius, with 477ft. radius at two points, carrying a 
heavy traffic, nearly 3} million tons a month. After 
seven months the standard 130 Ib. rails had worn to 
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the extent of 1-07in. from the outer aud 0-32 square 
inch from the inner rail. The head-free rail, which 
replaced it, lasted fourteen months, although it was 
removed after a wear of 0-722 square inch and 
0-273 square inch respectively on the outer and inner 
rails. It is suggested by J. C. Wrenshall, Engineer of 
Maintenance of Way, who gave these details in 
Railway Engineering and Maintenance for September, 
1927, that the rail is cold rolled by the traffic before 
much abrasion has taken place, thus giving a greater 
resistance to subsequent abrasion. The table given 
above may be consulted to test this theory. 

The disposition of the metal gives the head-free 
rail a greater height, in the 130 lb. section, by */,,in., 
with }in. more metal in the head over the top table. 
The moment of inertia is greater by 5-4 per cent. 
when new and by 9-2 per cent. when the standard 
section is worn out. It would seem well worthy of « 
trial, even if the licence to manufacture adds some- 
what to the cost. From the manufacturer’s point of 
view there seems to be no difficulty, but certain data 
have not yet become available. The writer, it should 
be added, has no interest in the rail, other than a 
desire to place information before his brother rail- 
waymen. 








The Royal Agricultural Society's 
Show. 


No. I. 


THE ninety-first annual Show organised by the 
Royal Agricultural Society of England will be held 
at Southampton next week from Tuesday till Saturday 
under the presidency of Lord Mildmay of Flete. 
In choosing this southern sea port for the 1932 Show, 
the Council of the Society was probably influenced 
by the fact that during the last ten years or so the 
showgrounds have, with only two exceptions, been 
situated in the industrial areas in the North and 
Midlands. Experience has proved that the inhabitants 
of these districts take a very keen interest in anything 
connected with agriculture, and the Society looks 
to them to make good the losses in gate money 
incurred when the showyard is situated in the more 
sparsely populated parts of the country; but the 
educational side of such exhibitions is most important, 
and it is, therefore, necessary from time to time, 
to hold the Shows in the more remote districts, even 
if a financial loss is to be the result. It is probable 





that the remoteness of Southampton from the more 
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industrialised parts of the country, combined with the 
world depression, has had much to do with the falling 
off in the number of exhibitors in nearly all branches 
of the Show, and particularly in connection with the 
implement section, in which we are particularly 
interested. We note from the statement of entries 
published by the Society that the number of stands 
in the implement yard is only 311, compared with 
388 at Warwick last year, 431 at Harrogate and 443 
at Manchester, while the length of shedding is only 
2630ft. In the livestock departments there is also 
a reduction, but this is not quite so marked, the horses 
numbering 437, cattle 1009, poultry 840, and produce 
274. 
MECHANICAL AGRICULTURE. 

Beyond the competition for the Society's silver 
medals for new implements, for which there are only 
seven entries, there is no special attraction for 
agricultural engineers this year, but the display of 
machinery will prove a practical demonstration of 
the strides which are being made in the mechanisation 
of British agriculture. 

Before proceeding to deal with some of the most 
prominent exhibits, we propose to take this oppor- 
tunity to survey briefly the progress which is being 
made in other parts of the world in reducing the cost 
of production of agricultural produce by replacing 
manual and animal labour by mechanical means, 
and in this connection would draw attention to the 
useful work which the Ministry of Agriculture and 
Fisheries is performing. A bulletin recently issued 
by this Department deals with ‘“ Agricultural 
Machinery in Canada and the United States of 
America.”’ It consists of a report of a small deputation 
consisting of Mr. Thomas Baxter, of the National 
Farmers’ Union; Mr. George Clarke, of the National 
Union of Agricultural Workers, and Mr. J. E. Newman, 
of the Institute of Agricultural Engineering, Univer- 
sity of Oxford, which visited the countries men- 
tioned with the object of investigating the value of 
American methods under British conditions. 

The report of the deputation—Bulletin No. 
will repay careful study by all who have the welfare 
of the agricultural industry at heart. The deputation 
was much impressed by the extent to which tractor 
power is steadily replacing animal power. In the 
Prairie Provinces of Canada the report states that 
the horse has ceased to be the prime mover unit, and 
has become supplementary to the tractor. The same 
may be said of many parts of the United States, 
where it is estimated that there were approximately 
one million tractors in use in 1930. It is in the grain- 
growing sections that the horseless farm is most 
generally found. The change-over to tractors has 
been assisted by the general use of the motor lorry 
for all road work, and is being accelerated by the 
growing popularity of what is known as the general 
purpose, or row-crop tractor, of which a few examples 
are now to be found in Great Britain. With the row- 
crop tractor implements of different kinds, such as 
drills, hoes and scuffles, can be attached to its frame 
instead of being hauled behind in the ordinary 
manner. Advantages claimed for this implement 
are a high ground clearance, and quick turning powers. 
Such tractors, besides being able to pull ploughs 
and do all the work of the ordinary light tractor, 
become, when their attachments are fitted, self- 
propelling drills, hoes, or other implements. A self- 
lifting arrangement is now being fitted to some of 
these implements by which the drills or hoes are 
lifted at the headlands. They are of both three and 
four-wheel types, according to the width of rows 
to be worked and in various widths of track. Although 
some of the tools and widths are unsuitable for this 
country, it would usually be possible to adapt the 
existing equipment to our conditions, or to fit tools 
made here. Some idea of the capacity of the machines 
can be obtained from the figures given in the report 
referred to above. They are worth mentioning as 
demonstrating the extent to which manual and 
animal labour have been dispensed with. In the 
corn belt, for instance, with one of these machines a 
farm of 480 acres is being worked single-handed, 
whereas it would require a team of six horses to work 
a farm of 160 acres. The farms on which these tractors 
are most used are of the same small and medium size 
as the majority of our own farms, and the possibilities 
of such implements are worthy of investigation by 
British farmers to whom the cost of manual labour 
is now a great handicap. 

The conditions under which farming is conducted 
in these islands are, of course, generally different from 
those which prevail in Canada and the United States, 
but in Saskatchewan, North Dakota, Montana and 
Kansas, the fields are often no larger than those in 
parts of Norfolk—perhaps, from 30 to 60 acres each. 
In those parts large-scale production of wheat is 
most developed and the greatest use is made of power 
machinery. The wheat farm is, in fact, now indepen- 
dent of horses and the tractor does all the work of 
the farm with the assistance of a machine called a 
‘combine, or harvester thrasher. The number 
of these machines in use in Kansas alone, where one- 
fifth of the wheat grown in the United States is pro- 
duced, is said to be over 25,000. By means of the 
** combine ”’ the heads of wheat are cut off, and the 
grain thrashed out. Thestraw is afterwards ploughed 
in or burnt. The conditions for operating such plants 
in this country are not generally favourable, but 
tests have been carried out, and it would appear that 
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necessary part of a combine harvesting outfit for use 
in Great Britain. 

Haymaking machinery and methods differ only little 
here and abroad. Mechanical stacking and baling 
direct from the windrow are used much more exten- 
sively on the American Continent than in this 
country. Baling direct from the windrow with mov- 
ing balers is a development of the fairly common 
method of sweeping hay to a stationary hay-baling 
set in the field. The usual equipment in California 
consists of an ordinary hay baler, to one side of which 
is attached a standard loader. The baler is driven by 
a small petrol engine mounted on it, and the loader 
delivers to a platform from which the crop is forked 
by hand into the baler. The combination is drawn 
by a tractor and seats are provided on the baler for 
the men who attend to the wiring. Standard bales 
are made and are pushed off the baler on to the 
ground, although sometimes a trailer truck which will 
take four to six bales is hauled behind the baler so 
that the bales can be dumped together to facilitate 
loading. The bales are built into a rick in the field, 
or may be carried right away. If built into a rick 
they are piled on edge with the bottom or chaff side 
of ore bale laid on the top side of the other. Spaces 
are left between the vertical tiers for ventilation. 

The artificial drying of hay has received a fair 
amount of attention in England, and in the United 
States the subject is now being studied. A large 
drying plant has been erected by the U.S. Department 
of Agriculture and the American Society of Agricul- 
tural Engineers has appointed a committee to investi- 
gate the subject. The growing of sugar beet is not 
practised to any greater relative extent in America 
than in England or on the Continent of Europe, but 
a committee has been appointed by the U.S. Depart- 
ment of Agriculture to develop sugar beet machinery, 
and in view of the importance of the sugar beet crop 
to this country the report will be looked forward to 
with interest by British farmers. 

The following is a description of some of the prin 
cipal exhibits at Southampton. 


MARSHALL, Sons AND Co., Lrp. 


Present-day competition and low prices of com- 
modities demand the greater use of more economic 
means of production. The employment of the petrol 
tractor as a substitute for horses has helped to meet 
this end, but more can be done to reduce fuel costs by 
the more extensive adoption of the compression igni- 
tion engine. This, as readers of THE ENGINEER are 
already well aware, uses a much cheaper fuel and a 
smaller quantity than the petrol engine. The economy 
effected will be appreciated when it is realised that a 
petrol engine developing, say, 30 horse-power for 
ten hours will consume during that time about 32 
gallons of petrol, which, at the present price of petrol 
at Is. 2}d. per gallon, represents a total of 38s. 8d. 
A compression ignition engine developing the same 
power will consume about 17 gallons of fuel oil, 
costing 44d. per gallon, or a total of 6s. 44d., a differ- 
ence per day of over 32s. If 150 days are worked 
during the year, this represents a saving on fuel of 
£242 per annum. Marshall, Sons and Co., Ltd., 
Gainsborough, have been developing this class of 
motor for several years, and the tractor which we 
illustrate in Fig. 5, page 12, has been designed on 
simple lines, suitable for operation by a class of 
labour which has little mechanical knowledge. The 
engine has a single cylinder, 8in. diameter by 10}in. 
stroke, arranged horizontally, and operates on the 
two-stroke principle. It starts from cold with the 
use of either lamp or hot bulb, and there are the 
minimum number of working parts. The normal 
speed is 550 revolutions per minute, and a con- 
tinuous output of 30 horse-power can be developed 
on the brake. Lubrication is automatic, and is 
effected by pump gear driven from the crank, the oil 
being filtered continuously. Cooling of the engine is 
on the closed circuit radiator system, complete with 
water pump and fan, while a quick-acting governor 
controls the engine speed within close limits for driving 
stationary machinery. 

The whole of the transmission mechanism is totally 
enclosed, and runs in an oil bath, all the shafts being 
mounted on ball and roller bearings. A high-grade 
nickel chrome steel is used in the construction of the 
shafts and gears. The final drive is by means of 
straight spur gearing to the differential wheel, thence 
to the main driving wheels through a semi-floating 
axle. A cone clutch easily operated by the foot trans- 
mits the power from the engine to the gear-box, 
which contains three forward speed gears, giving 
2, 3, and 4 miles per hour, and one reverse gear giving 
2} miles per hour. These speeds are especially suitable 
for agricultural purposes, such as hauling heavy loads, 
ploughing, harrowing, rolling, and light haulage work. 
The travelling wheels are of strong but light design, 
the spokes being of pressed steel riveted to the tires 
and naves. Powerful brakes are fitted on the trans- 
mission system, operated by both foot and hand, and 
the draw bar is arranged for both transverse and 
vertical adjustment to suit the various hitches likely 
to be met with. All movable joints and pins have 
nipples for grease gun lubrication, and the necessary 
fittings, such as spring draw bar, power take-off, 
extension rims, electric light, and wheel scrapers, are 








provided. A belt pulley, 26fin. diameter by Tin. 





means of drying the grain must be regarded as a 


wide, enables the engine to be used for driving 
stationary machinery. The weight of the tractor is 
54 cwt., the wheel base is 6ft. lin., and the ground 
clearance is 1 lin. 

Another interesting example of Marshall’s produc- 
tions is the 4-ton road roller—Fig. 6, page 12—which 
is propelled by a single cylinder, high-speed, four-cycle 
engine of the solid injection, cold-starting type, giving 
9 brake horse-power at 1000 revolutions per minute. 
In this example the engine is fitted with a super- 
compression device giving easy and certain starting 
by hand from cold, without the use of ignition cart- 
ridges or electrio hot wire plugs. The speed is con- 
trolled by a governor, which prevents undue racing. 
All working parts are totally enclosed without sacrifice 
of accessibility. Forced lubrication is provided to 
main bearings, crank pin, overhead valve gear, pump, 
and valve cams, &c. An air cleaner, also lubricating 
oil and fuel oil filters, are included in the engine 
accessories. A cast iron gear-box is fitted, enclosing 
all the transmission with the exception of the final 
drive gears. The gear-box forms an oil bath for the 
gears. The high-speed shafts are carried in ball and 
roller bearings. A large inspection cover is fitted to the 
top of the gear-box, allowing access to, and the easy 
removal of, any part of the transmission. Two 
speeds are arranged, both forward and _ reverse, 
effected by means of sliding gears controlled by a 
lever at the side of the driver. The road speeds are 
1-6 and 3-4 miles per hour. A differential gear is 
fitted into the gear-box. It is therefore enclosed, 
ensuring ample lubrication and freedom from dust and 
grit. A locking gear is provided which can be operated 
from the driver's seat. The final drive to the road rolls 
is by spur gear pinion and internal ring bolted to each 
hind roll. 

Fig. | represents one of a new series of high-speed 
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compression ignition engines of the vertical multi- 
cylinder pattern. The engine illustrated has two 
cylinders, each giving 40 brake horse-power, and other 
sizes embracing as many as six cylinders are also 
being made. These engines are of the totally enclosed 
and forced lubricated type, operate on the four-stroke 
cycle with airless injection, and are designed so that 
they start instantly from cold without the use of any 
heating apparatus. They are capable of developing 
the specified load when running at the normal speed 
and of carrying an overload of 10 per cent. for a 
period of one hour, when operating on fuel oil having 
a gross calorific value of not less than 19,000 B.Th.U. 
per lb., and a specific gravity not exceeding 0-9, 
and working at or about sea level with atmospheric 
temperature not exceeding 70 deg. Fah. 
JouN Fow.er AND Co. (LeEeps), Lrp. 

This firm will have a display of products, including 
oil-engined lorries of 6 and 11 tons capacity, an 
ll-ton oil-engined road roller (Fig. 7, page 12), a 
35 brake horse-power three-cylindered compression 


ignition engine (Fig. 2), and concrete mixing 
machinery. The roller (Fig. 7) embodies important 
innovations. It will be observed that overhead 


steerage is now employed and the water spraying 
gear is of a new type, the pump of which can also be 
used to replenish the tank. Power is derived from 4 
Fowler two-cylindered engine of the four-stroke cycle 
type. This engine works on the direct injection prin- 
ciple, which affords a low fuel consumption per unit 
of work done. Pressure lubrication is used for all 
bearings ; no reliance is placed upon splash for such 
parts as the gudgeon pins and the smaller bearings. 
This positive pressure feed enables drivers to make use 
of the peculiar feature of the compression ignition 
engine—its ability to start work without delay. The 
engine will run on oil fuels having a specific gravity up 
to 0-88, but arrangements can be made to use heavier 
fuels if required. Transmission is by totally enclosed 
gears, the cross shafts being mounted on ball bearings. 
Two speeds are provided in each direction, forward and 
reverse motions being obtained by means of internal 
expanding clutches controlled by a single lever. 








Mild steel plates form the frame of the roller. The 
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front end receives the forecarriage and radiator, whilst 
a draw-bar is fitted at the rear. In the forecarriage 
head a spring is employed, between the fork and the 
head, to reduce vibration. A universal joint allows for 
the rolls adjusting themselves to the camber of the 
surface. The equipment of this machine includes a 
two-tyne Fowler ‘ Invincible ’’ scarifier, differential 
gear, special front rolls with rolled steel rims, steel- 
plated hind rolls, é.e., rolled steel plates fitted on top 
of cast iron rims, water spraying apparatus for all 
rolls, and an awning complete with curtains. 

This will be the first occasion on which the three- 
cylindered oil engine (Fig. 2) shown 
separate power unit. Its bore and stroke are respec 


Is as a 














FiG. 2—THREE-CYLINDER C. I. ENGINE—Fow.er(D 
tively 120mm. and 180mm. The power output is 
30/35 B.H.P. at 1000 r.p.m., and the torque attained 
is 172 foot-pounds at 1000 r.p.m. Direct injection is 
employed, the nozzles being mounted horizontally 
and delivering the spray across the tops of the pistons, 
the crowns of which include Fowler patented cavities. 
The last-named feature is designed to enhance com- 
bustion efficiency and to reduce the tendency to 

knock.” A single casting the major 
portion of the crank case and contains the renewable 
cylinder sleeves. Surmounting the block is a separate 
one-piece cylinder head which carries the injectors and 
overhead valves. Fuel supply is by Bosch pump with 
which is incorporated the governor. This unit 


serves as 


include a 10 and a 22 B.H.P. engine, but engines up 
to 264 B.H.P. are built to the same design. Vertical 
prime movers will be represented by two four-cylinder 
engines and a six-cylinder unit of the airless injection 


type. The four-cylinder engine runs at 900 r.p.m., 
at which speed the output is 64 B.H.P. It is 
totally enclosed, has forced lubrication through- 


out, and starts from cold without extraneous assist 
ance. 


runs at 1000 r.p.m. on crude oil and can be 
started by hand. It has a_ special combus 
tion chamber and the compression is lowered for 


The six-cylinder airless injection 


normal 


running. 


A smaller four-cylinder engine of 35 B.H.P. ' 


box. The gears are of hardened steel and the shafts 
run in ball and roller bearings. Differential gear 
is included, and is of the spur gear type, entirely 
enclosed in the gear-box. Double clutches of the dise 
type are provided, giving quick reverse without 
disengaging any gears. The whole of the clutch 
operating mechanisin is enclosed in the gear-box, and 
consequently receives ample lubrication and is pro- 
tected from dust. The clutches are controlled by one 
hand lever, which is simply moved forward or back- 
ward according to the desired direction of travel. 
Four travelling speeds are provided for travelling in 
either direction, these being, at full engine speed, 
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Fic. 4-180 B.H.P. Six CYLINDER Ol ENGINE—RUSTON 
runs at 600 r.p.m. and the working load is; 4, 2, 1}, and § miles per hour. The rollers a 
built entirely of steel, and the nave, discs, and rim 


180 B.H.P. 

One of the most attractive exhibits on Ruston and 
Hornsby’s stand will be the 10 H.P. crude oil loco- 
illustrated in Fig. 8, page 12. These loco- 
motives are built in three sizes, viz., 10, 16, and 20 
B.H.P. Three speeds in each direction are provided 
for, the method of their engagement being such that 
mistake made and risk of damage 
incurred, as the gear wheels are always in mesh. The 
increasing application of oil engines to traction will be 
illustrated by the exhibition of a small crude oil roller 


motive 


no can be no 

















FiG. 3-—-2'/2-TON CRUDE OIL 


mounted on the near side, the drive being taken from 
the gear tram at the front, which also serves to drive 
the water pump and the fan—the last-named through 
« clutch which permits the necessary slight degree of 
slip during sudden acceleration deceleration. 
Starting is effected by hand or electric motor. This 
unit is also made in two-cylinder and six-cylinder 
types, varying in output from 24 B.H.P. to 90 B.H.P. 


or 


Ruston AND HornssBy, Ltp. 


The exhibits of Ruston and Hornsby, Ltd., will con- 
sist chiefly of a wide range of oil engines suitable for the 
generation of power up to 180 horse-power. The com- 
pany builds fuel oil engines of both the horizontal and 
In the former class the exhibits will 


vertical types. 





ENGINED ROLLER RUSTON 


weighing 2} tons (Fig. 3) equipped with an airless 
injection cold-starting engine. The roller is of the 
three-wheel pattern and the engine is of the Liste 
single-cylinder vertical medium-speed airless injection 
four-cycle type with this firm’s well-known combustion 
chamber, fuel pump, and fuel injection valve. It 
has a governor of the variable quantity type and 
operates on the by-pass system. Splash lubrication 
is provided for the big and small end bearings. The 
engine generates 5 B.H.P. at a speed of 600 r.p.m. 
The frame of the roller is constructed of rolled steel 
sections and plates, and power is transmitted from 
the engine to the gears through a flexible coupling 
and double clutches. The reversing clutches and 
chenge-speed gears are totally enclosed in the gear- 





are electrically welded together to form one solid unit. 

The six-cylinder vertical engine, 
illustrated in Fig. 4, has all the working parts totally 
enclosed, but still easy of access. The cylinders are 
fitted with combined relief and starter valves. Start- 
ing is by compressed air to all cylinders, which method 
gives mstant starting in any position for engines ol 
six or more cylinders and minimises the “ barring 
necessary to start engines with a smaller number of 
cylinders. The control valve operated by the cam 
shaft automatically admits air to each cylinder in the 
correct sequence. The starting lever is coupled to the 
fuel pump in such a manner that the pump and com 
pressed air cannot be brought into action together, 
thereby simplifying the operation of starting, and 
giving complete safety. The cam shaft, giving motion 
to the whole of the valve gear, is driven from the 
crank shaft by an adjustable silent-running chain 
situated at the fly-wheel end of the engine The 
inlet, exhaust, and air starter valves are actuated by 
wide-face steel cams of accurate profile operating 
through hardened steel rollers. The cylinder heads 
are fitted with detachable cages for the inlet valve, 
exhaust valve, air starter valve, and the atomiser. 
The heads are entirely water jacketed and ample 
cleaning doors are provided. The valves are arranged 
in a horizontal position opposite each other, thus per- 
mitting the exhaust gases to be taken out at the 
of the head. The governor is of the centrifugal type, 
is gear driven direct from the cam shaft, and pre- 
vents over speed by regulating the quantity of fuel 
delivered to the engine in such a manner that the 
timing of injection constant. A hand-operatedd 
speeder gear allows for a wide variation of speed 
The fuel pump specially designed 
spill valve and plunger for each 
cylinder. 


airless injection 


top 
I 


1s 


mecorporates a 


has a separate 


(To be continued.) 








Machinability of Steel.* 


INTRODUCTION. 


IN this paper the authors give details of a 
carried out in an endeavour to find means of improving 
the machinability of gear blanks upset from bar steel, 
as well as the durability of the finished gears after heat 
The investigation shows that a steel of coars 
grain upsets into a denser product than one of finer grain 
and that this denser material is more readily machined 
and with much resultant tool wear. Specification 
are given for the steel finally adopted and also details 
of its heat treatment, as well as figures from dynamometer 
tests which indicate a longer life for the wearing surfaces 
of the teeth on the gears made therefrom, and a marked 
decrease in pitting and granulation. 

The scope of the paper is to deal with the improved 


researcii 


treatment. 


less 


* From a paper entitled *‘ Researches on Steels and Forgings 
for Greater Density, Machinability, and Durability,’’ presented 
by Mr. W. E. Sanders to the Muncie Chapter, American Society 
for Steel Treating, and to the American Society of Mechanica! 
Engineers. 
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machinability and durability accomplished by the greater 
working or compressing of the steel in the processing of 
the forging ; also, the study of various steel characteristics 
affecting the developing of greater density in forging. 
The result of this greater working or compressing, referred 
to in this paper, is spoken of as density, meaning greater 
compression rather than density as we think of it from the 
specific gravity test. 

THEORY Porosity in Dexr Ercnep Foreines. 


THe OF 


Most everyone, in dealing with steels and forgings, 





Fic. 1 


at some time or other, has cut pieces in two, polished the 
face and etched, and after etching has found a number of 
little cavities or voids occurring in various sections of 
the forging, sometimes more prominent in the centre or 
, and sometimes near the surface. The location, nature, 
and extent of these voids or cavities, as brought out by 


core 


the etch test, determines the degree of density in any ' 


forging. The authors’ theory is, substantially, that in 
forging it is possible to produce internal slipping or tearing 
of the fibres in the steel.1 2447 The slipping, or tearing, 
is indicated by the voids or cavities brought out in acid 


“FORGING SHOWING OPEN NON - METALLIC 


Fig. 4 exhibits the same characteristics observed in 
Fig. 3 at ten times higher magnification. 

Having observed a large number of etched forgings 
in which the porosity or density was almost negligible 
in some and quite pronounced in others, the authors were 
inclined to associate these conditions with the variables 
in machinability in the machine shop. 

About this time we were machining some 3-50 per cent. 
nickel gears. We noticed that some gears in the drilling 
and broaching showed a very smooth finish in the hole 
broaching with considerably more ease than some other 


To determine, further, whether still greater compres 
sion would improve machinability, pieces were upset, 
reheated, and struck several blows by a board hammer. 
These pieces were then used for machinability tests. Like 
pieces were also upset, reheated, and struck several blows 
by the hammer. The flash being ground off, they were 
reheated and again put under the hammer, and the same 
operation repeated the third time. In each of these 
tests it was found that the repeated hammering or com- 
pressing of the metal still improved machinability. The 
pieces which had repeated heating and hammering, showed 











INCLUSIONS 


gears which were in the same lot, having been forged 
and annealed at the same time. Some of the gears would 
tear badly in the drilling. The broach, being hydraulic, 
would pull very unevenly. showing that greater energy 
was required to pull the broach through, and the hole 
would be torn and very rough, as shown in Fig. 2. 

After studying these forgings we found some of them 
to have round corners, while others had square corners. 
This suggested a difference in the forging or filling of the 
die at the time the piece had been forged. It was then 
found by machining a round-cornered, or unfilled, piece 
we produced a torn condition 
in the hole, but when machin- 
ing the square-cornered, or 








filled, piece, we obtained a 
| very smooth surface in the 
hole. This was repeated 


several times with filled forg- 
ings and then with unfilled 
forgings, showing the same 
condition each 
| 


time. This 
suggested a study of forge 
shop conditions. 
FORGING PRACTICE AND ITS 


RELATION TO Density. 





FiG. 3—FORGING SHOWING VOIDS OR 


etching. Some previous papers on this subject attribute 
the general porosity in etched forging sections entirely 
to the quality of the steel, this quality being determined 
by the amount and nature of non-metallic substances 
present. With this the authors cannot quite agree, 
although they recognise that sulphur and other impurities 
existing,in the steel to too great an extent will make the 
grain appear coarse or open. In addition to this, however, 
they are endeavouring to bring out the fact that the largest 
percentageof openness or coarseness is due to torn fibres : 


TORN FIsSRES 


Then, investigating con- 
ditions in the forge shop, it 
was found we must maintain 
a higher and more uniform 
temperature, namely, 2150 deg. Fah., and this temperature 
must not vary more than 100 deg. Fah.; the dies must 
be properly designed so that in no operation a flash is 
created which minimises the compressing of the metal 
by the dies in the subsequent operations, and the flash 
must be longitudinal with the heading tool, or there 
must be a flash pocket to prevent the metal from flowing 
between the dies so that the compression is not on the 
flash, but on the forging. 

After correcting the dies and forging temperatures, 














Observed 


Characteristics wn 


Fic. 4 (» 


Fig. 3 


also, that there are some steels of the same analysis, show- 
ng approximately the same amount of non-metallic 
impurities, which, after proper forging, do not show this 
porosity. 

Fig 1 represents an etched forging section in which 
we believe non-metallic substances are entirely responsible 
for the appearance. : 

On the other hand, Fig. 3 is a typical example in which 
we believe forging has played an important part in develop- 
ng the open etched condition. 





Improved Structure 


by Greater Compreasion 


10)—-MICROGRAPHS SHOWING EFFECT OF COMPRESSION 


a marked improvement was found in machinability. 
The next thing was to determine whether, by filling the 
dies and causing the controlled flash, maximum machina- 
bility had been reached, and whether anything further 
could be accomplished by compression of the metal. 

We also were desirous of knowing the actual effect of 
the forging temperature on machinability. As far as could 

determined, the only effect accomplished by proper 
heating for forging was to permit satisfactory flow of the 
metal to fill the die. 





FIG. 2— ROUGH AND SMOOTH BROACHED SPECIMENS 


upon etching that the original cavities had not been entirely 
closed. However, there was evidence of adhesion at the 
cavity surfaces, but not cohesion. This confirms Mr 
Gathmann’s statement in his article Ingot Contour and 
its relation to Sound Steel,’’* to the effect that rolling of an 
unsound ingot can never result in more than intermittent 
adhesion of the metal at the piped or blow-hole portion, 
and cohesion, not adhesion, is necessary for strength and 
reliability in any portion. It has been shown that it ix 
only possible to effect reasonable adhesion of the original 
cavities produced in the first forging by further hammer 
ing and compression. The next thought was to study the 
characteristics of the steel prior to forging which may 
produce more ductile fibres, thus promoting flow of the 
metal without tearing. 

These suggested experiments having as their object 
coarsening of the structure of the forging bars prior to 
heating for forging, it was decided to accomplish this by 
annealing at high temperatures. A bar of 0-50 carbon, 
1-00 chromium steel, was selected which had a medium 
fine structure in the rolled condition. Forgings were 
made from one end of this bar, after which the balance ot 
the bar was cut into lengths suitable for making the same 
forgings. These pieces were then annealed by furnace 
cooling after soaking for one hour at 1650 deg. Fah. One 
half of these forging lengths were then upset into the same 
forging which had been produced from the original bar. 
The balance of these pieces were then reannealed by furnace 
cooling from 1750 deg. Fah. after soaking one hour. They 
were then upset into the same forging. Microscopic 
specimens, prepared from the bars in each group before 
forging, showed the structure to be coarsened considerably 
after each anneal. 

The three groups of the forgings were then cut and 
etched. Typical examples of each group are shown in 
Fig. 5, A representing the structure of the forging made 
from the untreated bar; B after the first anneal, and ( 
after the double anneal. It will be observed from this 
figure there is a progressive decrease in the amount of 
torn fibres, and a like increase in the continuity of the 
flow lines from A to B to C. The increased density of 
forgings B and C made it necessary for them to be etched 
10 minutes longer to bring out the flow lines observed. 

This experiment is significant in that it suggested « 
coarse structure to have more ductile fibres, leading to 
further research on steels which are inherently coarse 
grained. 


a 


RELATION OF McQuaip-ExHN GRAIN Size IN STEEL TO 


Density in FORGINGS. 

It would be well at this time to explain the meaning of 
inherent grain size, or, as it is commonly spoken of, the 
McQuaid-Ehn grain size. This is the grain size which is 
developed in steel when it is subjected to carburising at 
1700 deg. Fah. for a minimum of eight hours and allowed 
to cool slowly. This procedure brings out a carbide net 
work in the case outlining the grain boundaries, which, 
when examined under the microscope at 100 magnification, 
presents a number of grains per unit area. This number, 
or the size of the grains at the specified magnification, is 
compared with certain standard charts prepared for the 
purpose of rating the grain size of any particular lot 
of steel. 

In view of the previous statements in regard to the more 
ductile characteristics of the coarser structures as pro- 
duced by high annealing, it was thought advisable to 
investigate a variety of steels having different McQuaid-Ehn 
grain sizes. This was done on the assumption that the 
coarser grain steels would exhibit different forging 
properties than the fine grain steels. Arrangements were 
made at this time with the steel companies to furnish a few 
bars having McQuaid-Ehn grain size ratings from 4 to 9. 
These tests were made to determine the effect, if any, of 
the grain size of steel upon upsetting. The bars were heated 
to 2100 deg. Fah., and different size upsets were made on 
the end of the bar in ratios of 1} to 1, in }in. steps, up to 
7 to 1. It was noted in these tests that the coarse grain 
steels were more ductile and did not tear in the upsetting, 
while greater tearing and more porosity was obtained in 
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At this time two 
These 
were cut in two and etched. One of them showed a very 
dense structure, while the other had porous sections with 
torn fibres. Grain sizes were run on these forgings, and the 
one having a dense structure was rated a coarse grain. 
The other was rated a fine grain. Grain size tests were 
made on different heats of steel in stock, and it was found 
that these varied from 4 to 8. The bars of coarse grain 
steel were upset and again checked, all showing dense 
structures, In this research we have proven that the 
fibres were more ductile in the coarse grain steel than in the 
fine grain, and these more ductile fibres afford greater 
density in the forging. 

A good illustration of the difference in upsetting of the 
fine and coarse grain steel can be seen in Fig. 6. In this 
example bars of three different grain sizes, namely, 
4, 6, and 7, were upset into a cluster gear forging. A repre 
sents the 7 grain size, showing tearing in the piercing of the 
hole as well as tearing of the fibres in the upsets ; B repre 
sents the 6 grain size, denoting less tearing in the hole 
with less tearing of the fibres and slightly greater density ; 
while C represents the 4 grain size, showing a clean, well- 
pierced hole with very little, if any, tearing of fibres and 
much greater density. 

It will be noted from these photographs that the duc- 
tility of the fibres of the coarse grain not only affords 
ureater density of the metal in the upsetting, but also 
permits piercing of smaller holes of greater depths or 
lengths 

A larger quantity of steel was then made of the coarse 
urain variety, namely, 4 to 6, and forgings were made from 


the upsetting of the finer grain steels. 
forgings were received from different gear makers. 

















Fic. 5 A AS FORGED: 
Cc AFTER 


B AFTER FIRST ANNEAL, 
DOUBLE ANNEAL 


this lot of steel for producing test gears. This steel for test 
was cast into 23in. ingots. It was noticed that the forging 
had been materially improved, but there was still some 
evidence of torn fibres. It was then that we began to 
consider the ingot size from a different angle, recognising 
the fact that a smaller size ingot, with less fibres over a 
given area to be controlled or made ductile, might lead 
to further improvement. To substantiate this theory, 
arrangements were made to have a test run on steel of the 
coarse grain variety, namely 4 to 6, cast in different size 
ingots. The ingot moulds were all of the Gathmann type. 
big-end up, fluted moulds, with hot tops. 

One heat of steel of the 4 to 6 grain size was cast into 
12in., 17in., 19in., 20in., and 2lin. ingots. Another heat 
was made and cast in 23in., 26in., and 28in. ingots. Bars 
were rolled from each of these ingots and tests made much 
the same as described heretofore in the upsets used for 
showing the effect of grain size, with the exception that 
greater steps were taken between upsets. 

The best results were obtained with a 4 grain size, and 
a 19in. ingot. Then, further to confirm this test, a large 
quantity of gear sets was forged from steel having a 
number 4 grain size which had been cast in 19in. ingots, 
the object being to use some of these forgings for etch 
testing, and others later for annealing, machining, harden- 
ing, and dynamometer tests for durability. 

Being fully aware of the more or less prevalent ideas 
that fine grain steels are practically the same as coarse 
grain steels in the yield point, tensile strength and elonga- 
tion, but that fine grain steels are tougher, have higher 
impact values, less distortion in heat treatment, and wider 
hardening ranges, we naturally proceeded with this research 
on the coarse grain steels very cautiously. Pieces were 
machined and, teeth being cut, they were put on the red 
line test before and after hardening, to determine dis- 
tortion. In addition, overall lengths were checked very 
carefully, and after repeated tests the distortion was 











found to be of little consequence, because it was uniform 





and could be allowed for in the cutting. While the same 
thing is true of the fine grain steel, we have found greater 
uniformity in the distortion in the coarse grain. It was 
observed when the metal was properly compressed the 
impacts were no lower on the coarse grain than on the fine 
grain steels. In one particular test, in which gears made 
from steel of three different grain sizes were heated and 
quenched on the same fixture, the impacts were found to be 
the same. We, of course, refer to actual tooth impacts of 





forgings, of a more dense material, are considerably longer 
at this point. It was also noted that the hump at the Ar, 
of the filled or more dense metal occurred at approximately 
40 deg. higher than the hump at the Ar, of the less dense 
or unfilled forging. This is illustrated by the curves in 
Fig. 8. It will be observed that line No. 2 of the filled type 
at the hump is approximately 20 deg. below lines Nos. | 
and 3, but the duration through the recalescence is as long 
as in lines Nos. 1 and 3. It can be explained while th« 
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FiG. 6 FORGINGS FROM STEELS OF DIFFERENT GRAIN SIZES 


the gear in which the fibres have been made transverse 


by the upsetting. 


ANNEALING TREATMENTS 

the machining of 
forgings, represented in Fig a clue was developed 
suggesting the work which has just described 
connection with the forge shop and various steel charac- 
teristics. Having completed this research, we will now 
endeavour to show the marked superiority of the improved 
forgings over the old type their response to stan 
dardised annealing treatments 

Referring again to Fig. 2, one of each of these gears of 


RESPONSE FORGINGS TO 


As prev iousfy 


OF 


mentioned in 


gear 


been in 














Fic. 7 (x 300) 


the filled and unfilled type was cut up for microscopic 
analysis, and in the above photomicrographs, Fig. 7, 
the difference in the microstructure of the two forgings 
after the same annealing treatment will be noted. A repre 
sents the unfilled forging, and B the filled forging. 
Observing this difference, we were interested in the 
actual effect of the annealing treatment upon the spongy 
material. Tests were made on filled and unfilled gear 
forgings in a hump furnace with thermo-couple in the 
forgings, which were brought up to 1600 deg. Fah. and 
allowed to cool in the furnace through the Ar, critical 
point. The unfilled or porous forgings show the hump at 
the Ar, to be very short, while the hump on the filled 











forging had the appearance of a filled and well-compressed 
forging, its density was not as great as Nos. | and 3. 

In additional tests which were made to determine, i/ 
possible, the reason for the material being irresponsive to 
the annealing treatment, a cluster gear forging was taken 
from the centre of the mass in the centre of one of the plate 
at the discharge end of the annealing furnace for structure 
analysis. This cluster gear was sawed through the centr 
and etched, as shown in Fig. 9, which illustrates the dis 
turbed or torn fibres in the upset portions of the forging 
The centre section, which is known as the idler gear, shows 
the fibres to be torn and open, illustrating less compression 
than in the two upsets on either end, which are known as 
the drive and second-speed gears of the cluster. The 
fibres of the steel on both of the upset ends have been 
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torn probably as much as the fibres in the centre, but the 
greater compression has effected some adhesion. 
Photomicrographs were then taken representing the 
various sections of this cluster gear, as shown in Fig. ), 
A, D, and E designating the different upsets, while B and C 
represent the undisturbed portions of the bar. These 
photographs show clearly the non-uniform response of the 
less dense or porous sections to the annealing treatment 
Micrographs A, D, and E show quite a precipitation of free 
ferrite, and some large islands of massive ferrite, a very 
poor structure for machinability, while B and C show a 
fairly uniform structure of lamellar pearlite with very 
small islands of free ferrite, a more suitable structure for 
machinability. These structures seem to prove definitely 
that the sections of the cluster which were disturbed in 
forging do not readily respond to the anneal, while the 
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sections of the bar which were undisturbed in forging 
exhibit homogeneous lamellar pearlite, due in all 
probability to the more dense metal prevalent at these 
lo« ations. 

For comparative purposes we then made a similar 
analysis of one of the improved cluster gear forgings made 
from steel having a No. 4 grain size rating. Fig. 10 shows 
structural micrographs taken in positions comparable to 
those in Fig. 9. These structures are all quite alike, indi- 
cating a very uniform response of the entire forging to the 
annealing treatment. This uniformity is no doubt the 
result of the more dense structure made possible by the 
present upsetting methods applied to the coarse-grain 


steel. 


a 


IMPROVED MACHINABILITY RESULTING FROM DENSER 
FoRGINGS., 


In this research we have proven, we think, beyond a 
doubt, that these cavities voids which affect 
machinability are due to a spongy surface or metal at the 
cutting edge of the tool, meaning that the tool has double 
duty to perform, closing the cavities with adjacent metal 
so that it has proper backing, permitting the tool to cut. 

\fter correcting the forging practice we found an 
improvement in machinability of 50 per cent. to 400 per 
vent., depending on the operation. Speeds and feeds had 
been increased 11 per cent. to 60 per cent., and tool life 
was increased in like proportions. We have selected as an 
example the cutting of gear teeth on the gear hobbing 
machines, showing the number of pieces per shift of hob, 
the hob having four shifts per grind. The following table 
compares machining results to-day with the results obtained 
ago on the old type gears. At that time the steel 


or 


a veer 


that the metal being cut be dense and not cause undue 
wear at this point, as this portion forms the flanks of the 
teeth, their most sensitive area. The flanks are difficult 
to correct by burnishing or lapping and are the contact 
points of the top edge of the mating tooth when two 
teeth are in contact in each gear. If we can prevent the 
rapid wear of the hob tooth around the top, the gear will 
go to be hardened without cold working and the distortion 
due to hardening will be uniform. 

“With the control now maintained on the steel and 
forgings, it is a simple matter to correct the hob by grinding 
more or less rake in the cutting face, thus compensating 
for the regular fire distortion. It is very gratifying to 
a gear man to at least see his children come back the 
way they went away. Truthfully, we cannot alibi on the 
fire. This year’s production has shown without any chance 
of dispute that the contours, spacings, and concentricity 
maintained before the fire changed as expected. This 
has proved of infinite value to us.” 

IMPROVED DuRABILITY RESULTING FROM DENSER 
FORGINGS. 

At this time we wish to refer to some dynamometer 
tests which were run denoting the difference in durability 
on gears made from old and new type forgings. Enough 
forgings were made for two complete sets of gears of the 
unfilled type, and two complete sets of the filled type 
These were machined, hardened, and assembled for 
dynamometer tests. These four assembled transmissions 
were mounted on fan dynamometer and 40 horse-power 
loads were applied with the transmissions in second gear 
They were operated for intervals of 15 minutes each 
Between intervals they were allowed to cool for approxi- 











of the metal. One of the dynamometer tests constantly 
being made is the one which we designate as the slip-out 
test. This test is conducted by having the dynamometer 
mounted on an angle duplicating the effect of the trans- 
mission in a car being propelled up or downhill. The 
test has as its object the detection of errors or defects 
in the transmission which might cause a slip-out in first 
or second speed on a gradient. About this time one of 
these dynamometer tests was being made for slip-out, 
in which the horse-power was built up to approximately 
300, at which point breakdown in the transmission was 
experienced. Upon opening the transmisson the sliding 
gear had teeth on one side torn, while the opposite side 
showed no pitting or wear. After disassembling, it was 
also noted that the broached internal teeth, opposite 
the missing peripheral teeth, had been slightly torn in 
machining, while those on the opposite side had machined 
without tearing, and with a good finish. This gear was 
then submitted to an impact test. The tooth nearest 
the torn section broke out with a 20in. drop of the hammer, 
while the tooth on the opposite side broke out with a 
48in. drop. 

In operating this test the gear is clamped in a fixture 
on the base of the testing machine. An anvil is placed 
on a tooth of the gear. A 10 1b. hammer is then raised 
with a rope until, coming in contact with a dog set on a 
vertical rail, it is tripped and allowed to drop upon the 
anvil. The dog is originally set to trip at lin., which 
height is increased an inch at a time until the gear tooth 
is broken out 
of the ur blanks disclosed that the 


Investigation gee 


forgings showed less compression or density on one side 
than on the opposite side. 


This was caused by the gather 
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Fic. 9 (MICROGRAPHS 
purchased without grain specifications and no 
precautions were taken in forging to develop increased 


tensity 


Was SIZ 


Pieces per shift of hob 


Part name December, 1931 A year ago 
or 


M. D. gear 35 27 
Idler (15 tooth 120 65 
Idler (19 tooth 64 58 
Second speed 35 — 24 
Sleeve 14 ..8to 10 
Low slider 70 60 
Cluster (17 tooth 35 20 
Cluster (15 tooth 90 52 
Cluster (20 tooth 30 20 


Note the variation in figures. With the exception of the 
15 and 19-tooth gears all are finished in one cut with 0-060 
feed per revolution of blank. 

In addition to the machinability shown in the pr 
ceding chart, we might add that the overall tool cost of 
the plant per job has been reduced from 84 cents to 
14 cents within the last year. 

To a gear manufacturer there are other things of major 
importance besides machinability—that is, changes in the 
fire. If these changes can be controlled and made uniform 
the gear man is able to allow for this change in cutting, 
and it becomes of little consequence. To illustrate how 
uniform these changes are, after making our specifications 
for a definite grain size and making forgings of improved 
density, we will here quote Mr. Stanard, our gear super- 
visor, on some of these contours, spacings, and concen- 
tricity we have been getting forgings with 
ureater density we have maintained an accuracy of spacing 
hobbing machines within 6-0002in., contour within 
0-00025in., and when they come out of fire we 
can expect to get about 0-0004 to 0-0005 change in con- 
tour and no apparent change in spacing. All checks were 
made with teeth marked and starting from same position 
and carrying through in same direction. Gears going to 
the fire with concentricity of less than 0-001 come back 
with about 0-001 5in. 

“Perhaps those of you who cut gears know that a 
great. deal of our deformation of tooth contour is caused 
by cold working of the metal when the hob loses its keen, 
sharp edge. In going through the fire the strain is relieved 
and the portion cold-worked will rise above the other 
portion of the profile. As the portion around the point 
of the hob tooth removes the most stock, it is important 


* Since 


on 


or 





15 minutes while the wearing surfaces of the gears 
were examined. Periodically the were 
torn down and shafts and bushings examined for wear. 

Accurate records were kept on the operating tempera 
tures and air temperatures, as well as time required to 
show granulations, pitting, and finally breakdown. Exam- 
ination of these gears, after they finally broke down, 
disclosed that the pits on the filled forging gears were 
considerably smaller than those on the unfilled forging 
gears. 

Due to the fact that these tests required a considerable 
length of time, it was impossible to have exactly the same 
atmospheric temperature throughout the test. Therefore, 
records were kept to permit checking the average tem- 
perature rise in the 15-minute intervals during which 
the transmissions were operated. The following shows 
the average temperature rise in degrees Fahrenheit for 
each of the four transmissions : 


matel) 
transmissions 


Deg. Fah 


Unfilled, No. 1 146 
Unfilled, No. 2 159 
Filled, No. 1 116 
Filled, No. 2 126 


From these temperature differences it is apparent the 
transmissions made from filled forgings operated at a 
lower temperature difference. This means their efficiencies 
were higher because of less frictional losses. 

All four transmissions were operated as outlined above 
until a breakdown prevented further testing. It happened 
in each case that one or more teeth broke out of the second 


speed countershaft gear. The total number of hours 
each transmission ran before breaking down is shown 
below : 
Hours. 
Unfilled, No. | 80 
Unfilled, No. 2 70 
Filled, No. | 126 
Filled, No. 2 128 


These hours are equivalent to like numbers in thousands 
of miles of service. It may be safely concluded from the 
foregoing tests that the filled forging gears excelled the 
unfilled forging gears on the basis of hours operated 
before granulations and pitting, cooler operation, high 
efficiency, and longer life. 

At this time another discovery was made on the dynamo- 
meter, in which the durability was affected by the porosity 
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ing of the metal forming the cone im the first operation 
being excentric to the bar, and, in the making of the gear 


one side failed to fill the die because of this unequal 
distribution of metal 
CONCLUSIONS 
Regardless of analysis, the same beneficial results 


were obtained with all types of steel used. 

We have described the meaning of density in forgimgs 
as brought out in deep etch. 

We have shown that it is possible to produce a more 
dense forging, eliminating slipping and tearing of the 
fibres, by a specified grain size, accurate forging tempera- 
tures, and special designed dies for controlling the flash 
to ensure greater compression of the forging. 

By the greater density effected in the changes made 
in the forge shop, we have been able to produce forgings 
with a more uniform anneal, thereby effecting improved 
machinability. By machinability we mean greater feeds 
and speeds, and longer tool life, resulting in lower tool costs. 

In addition, the more dense forgings have shown 
greater respondibility to the hardening treatment, resulting 
in uniform distortion. 

On dynamometer tests run for durability, the life of 
the gears has been increased more than 50 per cent. with 
marked decrease in pitting and granulations, maintaining 
smoother surfaces and quieter operation. 
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From Steam to Sail. 
By GERALD AYLMER 


THE general trend of marine progress has been from 
sail to steam, but many steamships have had their engines 
removed, been converted to sailing ships, and, what 
perhaps is more remarkable still, have put up some 
excellent speed performances under canvas. 

The earliest instances of such conversions were with 
what were known as “steam auxiliaries,”’ such as the 
“ Savannah” and the ‘‘ Massachusetts.’’ As an experi- 
ment steam was installed in such vessels, but as they were 
rigged as sailing ships pure and simple, they do not 
strictly come under the category of steam converted 
to sail, 

The ** Queen of the Isles’’ was a very early Isle of 
Man packet, being launched in 1834. After ten years 
of service on that route her engines were taken out and 
she took on a new lease of life as a full-rigged sailing ship. 
She proved very successful and made several fast voyages 
out East and round the Horn, being eventually wrecked 
on the Falkland Islands. Her engines, when removed 
in 1844, were rebuilt into the ‘ Tynwald,” the first of 
a sequence of Isle of Man packets of that name. 

To counter the Cunard Company, which, from 1840, 
had wrested the mail and better-class Transatlantic 
traffic from the famous American Western Ocean sailing 
packets, an American line of steamships was established 
by a Mr. Collins. He built five vessels altogether, abso 
lutely regardless of cost, and although they were faster 
than the Cunarders, yet two appalling disasters—the 
** Arctic *’ sunk with a loss of 322 lives and the mysterious 
disappearance of the "together with their 
high running costs, caused the dispersal of the fleet in 
1858. Two of the ships, the * Atlantic ” and “ Baltic,” 
were converted, and for many years found useful employ 
ment under sails, the latter making a name for herself 
in the Californian wheat trade until broken up under the 
German ensign in 1880 


Pacifi« 


During the ‘fifties the famous American financier, 
Mr. Vanderbilt, decided to take a hand in the Trans 
atlantic game He had built for him a large wooden 


steamer of 3000 gross tons and 2800 1.H.P., fitted with a 

walking beam * named her after himself 
She was wo beat anything afloat, and he put her on service 
hetween New York, Portsmouth and Havre. She proved 
to be considerably slower than the Cunard’s * Persia,” 
and, as Mr. Fry states in his history of Atlantic steam 
navigation, “ the old man was so annoyed that he presented 
her to the Federal Government during the Civil War, 
during which on one octasion she chased the celebrated 

Alabama.’ In 1873 she was bought by the San Francisco 
firm of Howes Brothers for 42,000 dollars, and renamed 
the ** Three Brothers."" They took out her engines and 
converted her into a three-masted full-rigged sailing ship, 
at the time the largest in the world. As such she was a 
great success and proved amazingly fast. As a steamship 
her best days’ runs were 330 and 350 miles, but she easily 
beat this under canvas. She could load 5000 tons of grain, 
had a spread of canvas of over 16,000 yards, and her main 
yard was of the very exceptional length of 100ft. During 
1882 she had a long ovean race with the fast British four- 
masted “ Dawpool,”’ and although defeated was not 
disgraced, being then twenty-seven years old. She finished 
her days as a coal hulk at Malta, and was recently sold 
for breaking up for £450. 

During 1843 there was launched the famous “* Great 
Britain,” designed by I. K. Brunel. for the Transatlantic 
In 1846 she stranded on the coast of Ireland, 
and although she remained there for nearly a year, yet 
she was towed off undamaged by the same “‘ Birkenhead ” 
that made such a name when wrecked as a troopship 
on the coast of South Africa, a remarkable testimony 
to the strength of her construction. Her owners, however, 
sold her into the Australian service and during 1882 her 
engines were taken out and into a 
sailing ship and was eventually abandoned to the under 
writers ashore at the Falkland Islands, where she 
turned into a coal hulk. It is said that Admiral Sturdee 
was actually coaling his flagship, the Invincible,” in 
1914 from the hulk of the “‘ Great Britain,’ when Admiral 
von Spee presented his squadron to the overwhelming 
British force, which led to annihilation in 
dramatic fashion later in the day 

The *“ North American "’ was a very early Allan liner, 
built by Denny in 1855. On November 5th, 1861, she 
was wrecked during a dense snowstorm on the Fingan 
Islands north of Anticosti, off the entrance to the St. 
Lawrence. She was refloated, repaired, and ultimately 
sold, her new owners converting her into a sailing ship, 
and as such she made some remarkably fast passages. 

The Isle of Man packet, ‘* Douglas,” built in 1858, 
had an adventurous career. She was exceptionally fast, 
being credited with 17 to 18 knots, and in 1862, during the 
American Civil War, was sold to Confederate agents, 
painted grey, and became the famous blockade runner 
‘Mary and Jessie.” So effective did she prove in this 
service, where speed was all essential, that 
effort was made to capture her, and in 186: 


engine, and he 


service. 


she was converted 


was 


its such a 


a special 






3 she was rounded 
up by a superior force and although she put up a plucky 
fight, she had to be beached on Rhode Island in a shot- 
riddled and sinking condition. On conclusion of hostilities 
she was refloated and converted into a sailing ship. Her 
speed-inspired lines stood her in good stead in her new 
réle, and it was said that no sailing ship of her size ever 
passed her at sea. 

The first Cunard screw mail steamer was the ‘ China,” 
built on the Clyde in 1862. She at once set the pace for 
speed, but eventually was outclassed, and in 1880 was sold 
out of the Cunard service to a Norwegian company, which 
converted her into the four-masted, barque-rigged sailing 
ship ““G. Theodar.”” She proved as fast under sail as 
under steam, and maintained her speed in a remarkable 
manner until, as recently as March, 1906, when she 
disappeared with all hands on a voyage from Tampa to 


Yokoharna, probably being overwhelmed in a South 
Indian cyclone. 
But the classic instance of conversion from steam to 


sail is the vessel known as the “‘ Lancing,”’ which, after 
twenty-three years as a fast steamship, became one of 
the most remarkable sailing ships of the Iron Age. She 
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was built by Robert Napier,, on the Clyde, in 1865, as the 
French mail * Reveire,’’ ran between New York 
Havre, well-deserved reputation for 
fast and regular passages. During 1888 she was sold to 
a British firm, her engines of 1000 nominal horse-power 
were removed, and she was converted into a four-masted 
sailing ship. Her original sail plan was considerably 
augmented, and her main yard measured just under 100ft 
She did not remain long under the British Ensign, being 
purchased by a Norwegian firm at an attractive price 
It is claimed that on a voyage in 1890-1 she did 18 knots 
for seventy-two hours, and on another occasion 76 miles 
in four hours. While it should be said that Mr. Basil 
Lubbock, the well-known authority on sailing ship speeds, 
particulag instances as rather dubious, 
yet there can be no denying her world-wide reputation 
for great speed. By many she was considered the fastest 
sailing ship that ever existed, wood, iron or steel. 

She carried on unperturbed throughout the dangerous 
years of the war, and did a very speedy voyage, Newfound 
land to the North of Scotland, in 6 days, 18 hours, loaded 
with oil cake, and only went to the shipbreakers as recently 
as 1925, after a noble career of sixty years, a most worthy 
monument to her builders of 1865 
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An Aerial Ropeway Installation. 


EXTENSIONS to the synthetic ammonia plant at the 
works of Imperial Chemical Industries, Ltd., at Billingham 
on-Tees, were decided upon in 1927. In connection with 
this work the engineers of the firm were confronted with 
the problem of transporting from various parts of the 
works to other parts about 4000 tons of material daily 
Owing to the lay-out of the plant, the material had to be 
picked up from a large number of points and consideration 
to different methods of with 
it before a decision was made to adopt an aerial wire 
ropeway conveyor for the duty, combined with a 
system of band conveyors which would collect the material! 
and deliver it to central points from which the ropeway 
eould be loaded The 
tract for the ropeway 


was given several dealing 
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detachment from the hauling rope and without manual 
assistance. The whole of the installation is 
a height ranging from 50ft. to ft 


carried at 

above the ground, to 
Wo. 6. Ropeway 
1,460-0" Long 

Capacity, 50 Tons per hr 
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Wo. 2. Ropewa: 
2613-0" Long 
Capacity, 35 Tons per hr 
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Fic. 1--LAY-OuT OF ROPEWAYS 


interference with road and railway traflic or with 


buildings and other erections. 


avoid 


TRANSFER STATION 


The lay-out of the ropeway and run-rails at the transfer 
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Tur Rorprways 


The lay-out of the 
ways can be seen from Fig. 1. 
Numbers | and 2 inter- 
connected at the transfer 
station A, the other two being 
separate. No. | is 5300ft 
long, and No. 2 is 2613ft. long 
The carrying ropes are of 
double lock coil construction, 
in which wire is a 
weight-bearing unit. They 
are 24 in. diameter, and have 
a breaking strength of 150 
tons for the loaded track, the 
corresponding figures for the 


rope 


, are 


every 


98-0 
> 


























return track being Ijin sf 
diameter and 55 tons. The ‘ 
hauling rope is of flattened ma 
strand construction, in. 3 
diameter, with a breaking & 
strength of 29 tons. It is 3 
driven by a trebled groove : 
driving wheel, 8ft. 6in. _in 985" ~ 
diameter, the power being A z 
provided by a 60 B.H.P. \*« ! 8 
electric motor driving the yt - 
wheel through reduction 

gearing. The material to be ~ 
handled has to be picked up at Tre Encineen 
the points B-——Fig. |—and at 

the transfer station A as far 

as ropeways | and 2 are con 

cerned. It will also be seen that ropeway 


angle stations and ropeway 2 two angle stations. The 
carriers pass through these stations automatically without 








1 has three | station A 


FiG. 2—ARRANGEMENT OF RUN-RAILS AT TRANSFER STATION 


is shown in Fig. 2, while at the head of this 
page a photograph of the station is reproduced. This 


station is about LO7ft. long by 93ft. wide, and the floor is 
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26ft. above ground level. A series of switches, some of 
them automatic, is incorporated in the design of the run- 
rails to allow loaded buckets from ropeway No. 2 to pass 
through the station on to ropeway No. 1, and empty 
buckets to pass through in the opposite direction. Storage 
for empty buckets is also provided for. The arrangement 
had to be somewhat elaborate in order to allow buckets 
from ropeway No, 2 to pass through without interfering 
with the loading at this point of buckets for ropeway No. 1. 
The photograph reproduced in Fig. 3 is an interior view 
of the station, and shows a bucket being loaded. Two 
buckets a minute are filled, and despatched from this 
station per minute, in addition to the buckets passing 
through from ropeway No. 2. 


Tue Buckets, 


The buckets are designed to carry a net load of 35 cwt., 
which, together with the weight of the bucket, makes a 
total load of about 47 ewt. Such a weight travelling along 
the rope has to be distributed as much as possible, and 
in consequence the carriers have four wheels, instead of the 
more usual two. In this way the weight is distributed over 
a length of rope equal to 3ft. 8}in. The wheels are of cast 
steel mounted in pairs on ball bearings. The material 
carried by ropeways | and 2 is deposited partly in a stock- 
vard 300ft. long, situated between C and D—Fig. 1—and 
for the rest at the far end of the system—-E. A system of 
selective tipping is adopted to meet this condition. One 
of the requirements insisted upon was that after the 
buckets had tipped their contents, no material should be 
deposited along the route of the ropeway. In order to 
satisfy this condition, arrangements were made to “ right " 
the buckets automatically after they had tipped their 
loads. The tipping and “ righting’ mechanisms are of 
interest. The ordinary method of tipping a bucket by 
striking out the safety lever inserted in a slot in the 
container was not applicable in this case, since the lever 
had to re-enter the slot when the bucket was “‘ righted.”’ 
Consequently, the modification illustrated in Figs. 4 and 5 
had to be adopted. A special portable metal frame is 
suspended on the ropeway. On a bracket attached to the 
underside of the frame there is slung a weighted ramp 
against which the spring-loaded safety lever of the bucket 


strikes. It is held out of engagement with the slot in 


reproduced in Figs..6 and 7. 



























The bottom of the bucket is 
provided with a lug which comes into contact with a | beneath the ropeways. 
specially shaped rail, which, by a screwing action, turns 





authorities, protective netting has been stretched across 
The netting here is 200ft. long, 


with a width of 20ft. and includes side nets, 2ft. 6in. high. 
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Fics. 6 AND 7--AUTOMATIC RIGHTING RAIL 


the bucket until it is righted, and the safety catch falls 


into place. 


Ropeways Nos, 3 anp 6 


Material is collected by ropeway No. 3 from position k 


The remaining ropeway, No. 6, has a capacity of 50 tons 
per hour, and is 1460ft. long. The material is loaded at 
G—Fig. | —and discharged at the end of the line. Although 
only one angle station is involved, the work at this point 














Fic. 3 


the bucket long enough for tipping to be complete, and 
then springs back ready to fall into position in the slot 
when the bucket is “* righted.’’ In order to meet the needs 
of the stockyards, these tipping frames can be moved 


INTERIOR OF TRANSFER STATION 


Fig. 1—and discharged on the same stockyard as that 
served by ropeway No. 1. Ropeway No. 3 has a carryihg 
capacity of 90 tons per hour, and a length of 3790ft. 
At a position close to the point where No. 1 and No. 3 
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Fics. 4 AND 5--BUCKET TIPPING MECHANISM 


long the ropes above the yard to suitable points. They 


ire fitted both to the outgoing and return ropeways. 
righting ” 


“ 


\utomatic is illustrated by the photographs 





ropeways start to run parallel to one another, the L.N.E. 
Railway is crossed at a level above the ground of 85ft. 
In accordance with the requirements of the railway 


Fic. 8—-ANGLE STATION OF No. 6 ROPEWAY 


is complicated by the fact that loading takes place at 
ground level close by. The ropeway rises at an angle of 
1 in 1-7 up to the turn in order that head clearance may be 
gained as soon as possible. The constructional work at this 
point is shown in Fig. 8. Material for this ropeway is 
loaded into the buckets from a number of bunkers, occupy 
ing a length of 60ft. The material must not get damp in 
transit, and protective covers are therefore provided over 
the buckets. 

As the work carried out at Billingham is of a continuous 
nature, it is necessary that the ropeways should work 
without intermission twenty-fcar hours a day, including 
week-ends. All the arrangements were therefore designed 
to meet this end. 








THE SCIENCE MUSEUM, 


To commemorate the seventy-fifth anniversary of the 
opening of the old South Kensington Museum, a special 
exhibition has been arranged at the Science Museum in 
Exhibition-road, South Kensington, to illustrate the 
developments which have taken place in the different 
branches of Science and Technology during the period 
since the Museum was opened by Queen Victoria and the 
Prince Consort in 1857. Amongst other interesting 
exhibits, the growth of the artificial dye industry since 
the discovery of aniline purple by Sir William Perkin in 
1856 will be illustrated, while the development of other 
inventions, such as the sewing machine, will be shown by 
a comparison of the original machine with its modern 
counterpart. A section of the original Atlantic cable with 
a piece of up-to-date submarine cable will also be on view, 
and transport of the ‘fifties will be compared with the 
entirely new forms of motor and air transport of the 
present day. 








THE average annual loss from forest fires throughout the 
Dominion of Canada during the five years, 1926 to 1930 
inclusive, amounted to 4,876,000 dollars. 
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Railway and Road Matters. 


Ir was stated by Sir Josiah Stamp on Wednesday 
last that in addition to the pooling agreement between the 
London, Midland and Scottish Railway and the London 
and North-Eastern Railway, a similar scheme between 
the L.M. and 8, and the Great Western Railway is in an 
awdvanced stage of preparation. 


ANXIETY as to the future of Crewe Works led to a deputa- 
tion seeing Sir Josiah Stamp on June 22nd. An official 
statement was subsequently issued by the deputation in 
which it was said that Sir Josiah remarked that, quite 
unconnected with the question of steel manufacture, he 
had under consideration the concentration at Crewe of 
certain subsidiary workshop activities which would tend 
to maintain the status of Crewe as one of the most 
important L.M.8, centres. 


An unusual transport feat will be carried out by.the 
L.M.S, Railway during the week-end, when Lord Wake. 
field's speed-boat, ‘‘ Miss England III.,"’ will be conveyed 
from Poplar Docks, London, to Balloch Pier on Loch 
Lomond, where she is to be piloted on speed trials by Mr. 
Kaye Don. Owing to the dimensions of the boat when 
loaded being considerably in excess of ordinary gauge 
limits, the adjoining lines will be kept clear of traffic while 
the train is in transit between Carlisle and Balloch. 


Iv i# announced by the L.M.S. Railway Company that 
from July 18th the 5.20 p.m. express from. Liverpool 
(Lime-street) to Euston will cover the 152} miles from 
Crewe to Willesden in 142 minutes start-to-stop, at an 
average speed of 64-4 m.p.h., and will thus set up a new 
Furopean speed record for the fastest start-to-stop journey 
of over 150 miles. From passing Stafford to stopping at 
Willesden, a distance of 128 miles, the average speed will 
be 66 m.p.h., while the full distance of 193} miles between 
Liverpool and London will be covered in 200 minutes. 


As Mr. C. Carslake, the President for 1932-33 of the 
Institution of Railway Signal Engineers, is the assistant 
signal and telegraph engineer for the southern area of the 
London and North Eastern Railway, it was fitting that 
the summer meeting of that body on June 24th and 25th 
should mainly be devoted to an inspection of works in that 
area. The Institution therefore visited Whitemoor Yard 
on the 24th and saw the working of the rail brakes and the 
automatic operation of points; also long-distance point 
operation at Ely and Chesterton. On Saturday, the 25th, 
a visit was paid to the research laboratories of the General 
electric Company at Wembley. 


\ RECENT iasue of the Journée Industrielle gives a long 
table and some notes concerning the French railway 
summer services. The highest speed scheduled is that of 
1 Nord express between Paris and Jeumont, which covers 
the 237-9 kiloms. (147-5 miles) in 2 h. 14 min., with a 
stop of 2 min. at Bar-le-Duc, at an average speed of 
106-5 kiloms. per hour, say, 66 m.p.h., and from Paris 
to Liége, 365 kiloms., in 3 h. 50 min., without a stop, or 
8m.p.h. Another Nord express covers the 153-2 kiloms 
between Paris and St. Quentin in | h. 28 min., speed 
104-4 kiloms., say, 64-7 m.p.h., whilst an Est express, 
Paris-Troyes, attains an average speed of 101-7 kiloms., 
say, 63 m.p.h. No less than twenty-seven trains are timed 
for 96 kiloms.——nearly 60 m.p.h.- and over, and 129 for 
) kiloms., or 56 m.p.h 


\ VERY interesting point in workmen's compensation 
was recently decided on the King's Bench, wherein the 
London and North-Eastern Railway Company sued a 
firm of contractors for the refund of sums paid as com- 
pensation to two men working on the contract who were 
struck by the carri door of a passing train. The origin 
of the accident lay thus in a carriage door not having been 
properly shut at Fenchurch-street, and counsel for the 
contractor claimed that it did not arise ‘“‘ in connection with 
the works,”’ Mr, Justice Branson said that in view of the 
fact that the accident took place at the spot where the 
work was being' done, and the injured men were them- 
selves cgi on the work, there was a sufficient con- 
nection with the work to satisfy the clause, There must, 
therefore, be judgment for the plaintiffs. 


It may be of interest to supplement a footnote which 
we added to a letter in our issue of June 24th from Mr. 
Charles R. King as to ‘ Flanged Wheel on Railways.” 
The Woking and Guildford Railway was sanctioned in 
1844, and in 1845 the London and South-Western obtained 
powers to build it. Prosser’s Railway was to have been 
used on the line, but, as General Parsley observed in his 
report on the inspection of the railway before it was 
opened, “ this railway was originally intended to have 
wooden rails, according to Mr. Prosser’s patent, which the 
South-Western Company very judiciously rejected on 
agreeing to purchase the line.” railway was subse- 
quently exhibited on Wimbledon Common, and it was 
probably there that the 3000 miles were run by the loco 
motive in two months, as related by Sir John Aspinall. 
Che purchase money paid to the Guildford Railway Com. 
pany included £2000 compensation for Mr. Prosser on the 
cancellation of the agreement to use his railway. 


THe Dagenham accident occurred on December 18th 
last, and it was not until May 2nd that the report thereon 
by Lieut.-Colonel Mount was issued, This apparent delay 
inspired a question addressed recently to the Minister of 
Transport, who said that there was no avoidable delay 
in the publication of the report. In addition the 
evidence obtained at the inquiry into the immediate cir- 
cumstances of an accident, it is frequently necessary to 
make further investigations into the conditions leading 
up to the accident and the ibility of effecting general 
improvement in such conditions, Such investigations, 
involving tests, inspections, and collation of data were 
necessary in the case in question. Mr. Pybus might have 
added that on this occasion, as recorded in the report, 
there was a radiological examination demonstrated for 
Colonel Mount’s benefit at Woolwich by the chief superin- 
tendent of the research department. We may add that 
the main purpose of accident inquiries is to prevent similar 
accidents again happening, and, under the Act of 1871, 
the inspecting officers have to make recommendations 
accordingly. The Dagenham report was reviewed on page 
510 of our issue of May 6th. 


to 


Notes and Memoranda. 


Wir tool tips embodying carbides of titanium cutting 
speeds on steel of 1400ft. per minute, and more, have been 
achieved ; speeds which, ten years ago, would, says 
Machinery, have been regarded as fantastic. 

RouwuinG mill neck bearings of lignum vite, lubricated 
with water, have, says Steel, been used in the Chicago 
district, and have proved to be capable of thirteen months’ 
service without replacement on certain finishing stands. 


THE largest quarry blast ever fired is said to have been 


that of 220 tons of dynamite at the quarry of the Inland 


Lime and Stone Company (subsidiary of the Inland Steel 
Company, Chicago), about 20 miles from Manistique, 
Mich. On a rock area 4400ft. by 200ft., 4030 holes 6in. 
in diameter were drilled, aggregating more than 126,000ft., 
or an average depth of 31ft. It is estimated that 1,200,000 
tons of rock was displaced. 


ACCORDING to the Journal of the American Society of 
Automotive Engineers, experiments have shown that 
greatly increased bearing load capacities are obtainable 
with lubricants containing sulphur and lead soaps. Under 
test, a straight petroleum lubricant failed at 10,000 Ib. 
per square inch, while the addition of 10 per cent, sul- 
phurised fatty oi! permitted of increasing the load to 
20,000 Ib. per square inch. 


A PrROcEss for the regeneration of used lubricating oils 
has been elaborated by M. Korath and C, Randaccio, of 
the Bologna High School for Industrial Chemistry. The 
new process, for which high claims are made, has already 
been operated on the industrial seale at the works at 
Ravenna of the Societa Lavorazione Olii Industriali, 
The essential feature of the process is the treatment of 
the heated oil with zine chloride, which polymerises the 
olefinic constituents 


THE final conclusion drawn from an investigation into 
the effect of various amounts of aluminium and silicon on 
steel and the counter-remedy by the addition of nickel, 
as described in a recent issue of Stahl und Hisen by W. 
Oertel and A. Schepers, is that of the alloys tested the 
steels containing 18 per cent. Cr, 8 per cent. Ni, 0-5 to 
1 per cent. Al, and 2 to 2-5 per cent. Si gave the highest 
tensile strengths at elevated temperatures combined with 
good resistance to scale formation. 


An office building in America of approximately 10,000 
cubic feet air space is being cooled by passing 10 gallons 
per minute of water through each of two coolers. The 
water used is cooled to slightly below 40 deg. by spraying 
it over ice contained in an insulated tank. Each cooler 
is equipped with a fan driven by a small electric motor, 
which creates an air circulation and improves the heat 
transfer, The condensing moisture drips into a pan that 
is connected to a drain pipe. On extremely warm days 
the temperature of the office has been reduced as much 
as 20 deg. below the outside air temperature by running 
the multi-speed fans at maximum speed. 


A REPORT on the condition of steel sheet piling after 
nineteen years’ exposure has been made by the Carnegie 
Steel Company. In rebuilding the Tenth Street Bridge 
over the Monongahela River at Pittsburgh, piling which 
had been driven in 1912 had to be removed. It was found 
that the zone below a 2ft. depth of water, or totally sub 
merged in water and soft mud, showed practically no 
deterioration, while the zone at the water line down to 
2ft. below the surface showed a reduction in weight in the 
nineteen years of 14-9 per cent. It is pointed out that 
during most of the year the water of the river contains 
some free sulphuric acid, and that it is only during high 
water that a slightly alkaline or neutral condition obtains, 
The piling was a 12in. section weighing 35 |b. per foot. 
It contained C, 0-22 per Mn, 0-44; P, 0-O11; 
8, 0-035; Si, 0-032 per cent. 


eent.; 


Lusricants for hydraulic turbines must, of course, 
function successfully in contact with water, and at times 
in temperatures near the freezing point of water, The 
grease must be of such a nature that it can be forced through 
pipes and drilled holes in guide vane spindles without 
leaving a deposit or residue that will tend to clog the 
passageway. For turbine lubrication, any grease con- 
taining a filler should be avoided. Such greases consist of 
lubricating oil thickened by the addition of asbestos, mica, 
talcum, resin, chalk, &«. When these greases are used for 
turbine lubrication, the filler tends to form a deposit in the 
grease passages and clog them. Often these deposits are 
so hard that it is necessary to drill them out, Further, 
this type of grease is likely to disintegrate in the presence 
of water, consequently it has small lubricating value in 
submerged locations. A satisfactory grease for turbine 
lubrication must be highly impervious to water, free from 
solids, and of suitable consistency at operating tempera- 
tures. Satisfactory greases produced by the blending of a 
fixed oil of animal or vegetable origin with a suitable 
mineral oil are on the market, 


THE elimination of the relatively hazardous work of pole 
climbing and of working there on line assembly is, says 
the Electrical World, of New York, accomplished in the 
recently instituted transmission and distribution practice 
of an important Southern supply company, which provides 
for complete assembly of poles, crossarms, insulators, con- 
ductors, &c., before the poles are stepped and while they 
lie on the right-of-way horizontally. Briefly, the features 
of the plan adopted are these : Poles are delivered to the 
right-of-way and at right angles to it; poles are then 
completely framed with all attachments, including guys 
and special equipment; all conductors are strung at 
one time, using a@ wire-stringing tractor with equaliser 
equipment and dynamometer; the hole digger and pole 
setter lines up at the stake for co-ordinated action, and 
the hole is filled with dry sand in bags after the pole is 
plumbed and partial back-fill has been made. The method 
is limited to relatively level, non-rocky terrain where 
long spans and lengthy hauls for special equipment can 
be avoided. Complete labour costs of slightly more than 
300 dollars a mile (but not including clearance of right-of- 
way) have been realised in several instances. Other advan- 
tages include: Small crews necessary, single entry to 
right-of-way, specialised work for each crew member, and 








improved working conditions. 


Miscellanea. 


Aw oil refinery with a capacity of 4000 barrels daily is 
to be constructed in Japan for dealing with crude 


imported from California 
Tue Swansea Council is considering the use of powdered 
| anthracite dust as a fuel in the new super power station 
| which is to be put up on the outskirts of the town. 


oil 


Tue first output of aluminium from the works at 
| Volkhov was obtained on May i4th. This is the first time 
| that aluminium has been made within the U.S.8.R 


A RECORD in mine shaft sinking is claimed by the West 
Rand Consolidated, where the new South shaft was sunk 
420ft. in May. At the end of that month the shaft was 
1922ft. deep. 


AT the present time the compass needle points about 
23 deg. west of north at Halifax and 25 deg. east of north 
at Vancouver, according to the Topographical Survey 
Department of the Interior of Canada. 


A TELEPHONE cable, containing 2400 pairs of wires, has 
been manufactured and put in service in Bucharest. The 
wires are insulated with paper, and, including the lead 
sheathing the cable measures 3-1 5in. in diameter. 


Aw electrical potential difference of 10,000,000 volts» 
was recently produced in the Pittefield works laboratory 
of the General Electric Company of America. It is claimed 
that an are of 60ft. could be produced by this voltage. 


A PortLanpd cement factory will probably be erected 
near Singapore. The silicous sand necessary for the pro 
cess of manufacture is abundant locally, but the limestone 
may have to be drawn from the surrounding country. 


THE steady increase in the use of water power per capita 
in Canada is shown by a comparison of the figures for 1920 
and 1931, according to the Dominion Water Power and 
Hydrometric Bureau of the Department of the Interior. 
During this period the amount of power used per 100 of 
population increased from 31 to 64 horse-power, or the 
use of power per inhabitant increased over 106 per cent 


SPEAKING at a week-end conference of the Industrial 
Co-partnership Association, Mr. C. Percy Lister, 
Dursley said : If both employers and employed *‘ had more 
knowledge of the other's outlook and difficulties, we should 
soon develop a new understanding and a mutual respect, 
which, in my opinion, would very quickly remove the 
causes of economic and social dissension, and lay the 
foundations of a new prosperity on an enduring basis.” 


AN interesting development of electrical manufacturing 
in the Union of South Africa is the making at the Vereenig 
ing Wire Works of the overhead line conductors for th« 
two new 80,000 V lines of the Victoria Falls and Trans 
vaal Power Company, Ltd., between Vereeniging and the 
East Rand. The work will require 270 miles of 120 mm 
stranded copper cable, which is being obtained from the 
| Union Miniére in the Katanga copper fields of the Belgian 
Congo. 





THe Shell Oil Company of Canada, Ltd., has decided 
to erect a 2,000,000-dollar oil refinery in Montreal East 
| The plans of the company include the construction of a 
two-berth dock on the St. Lawrence River for the unload 
ing of tankers carrying crude petroleum ; the erection of 
| pipe lines from the river front to the refinery site north of 
Sherbroke-street East ; the construction of large storage 
tanks and erection of the refinery plant proper. The 
refinery will produce gasoline and motor and industrial 
oils, &e. 


Tue building of a big new metallurgical works has been 
started in Leningrad. Including workers’ dwellings it 
is to cost 250,000,000 roubles, of which 20,000,000 roubles 
will be spent in the present year. The new works will 
turn out semi-manufactured metal goods, such as rolled 
metals, forgings, and steel ingots for the supply of the 
Leningrad machine-building industries. The works 
have been designed for an annual output capacity of 
425,000 tons of rolled steel, 60,000 tons of large steel 
forgings, and 27,000 tons of steel ingots. 


An alternative to the use of mobile floodlights has been 
adopted at the Heston air port, A light in a lofty tower 
is switched on when an aeroplane approaches, and a shadow 
is kept on the machine by means of a traversing wheel and 
a sight, so that the pilot lands and taxis to his hangar in 
a bar of shadow which is cast by a sheet metal bar held 
in front of the light by means of an arm which projects 
above it. With the shadow bar a landing may be made 
head on to the light. The floodlight and the shadow device 
have been supplied by Mesara, Chance Brothers and Co 


On May Ist the Union Miniére 
output to 20 per cent, of its capacity. This will remain in 
force up to the end of this year. An agreement 
according to the S.A. Mining and Engineering Journal, 
recently been drawn up by the Comité Special du Katanga 
and the Government which grants to the Compagnie du 
Katanga the prospecting and mining rights in an important 
belt situated in South Katanga. The Katanga Company 
undertakes to form a mineral exploration company, with 
a capital of 40 million francs, to prospect this territory 
systematically, and also to form special companies to 
work those mineral deposits which may be located. The 


reduced its copper 


has 


exploration company is expected to begin operations 
shortly. 

SPEAKING at a West of England Conference of the 
British Commercial Gas Association at Dartmouth on 


June 24th, Sir Francis Goodenough, chairman of the 
Association, said; “In a country where coal is the one 
native source of heat and energy, gas can never be seriously 
affected by the competition of electricity, however 
sedulously that method of distributing coal-power 
fostered by Ministers of the Crown and others who are 
trembling already at the pending disclosure of the cost 
of the grid and its effect upon the price of electricity 
when all the capital charges have to be met annually 
by the users of electricity. Unfortunately, these political 
excursions into industry have never to be paid for by those 
responsible for them——or they would never be undertaken 
When the true history of the grid comes to be written, 
it is likely to form an outstanding warning against State 
| aided and State-boosted enterprise.’ 
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RAIL AND ROAD TRANSPORT. 


So serious are the effects of road traffic develop- 
ment upon railway interests at a time when the 
companies are striving to avoid being submerged 
by the tidal wave of economic depression, that the 
fear of the railways losing their carrying supremacy 
has become general, especially abroad, where they 
are confronted with the additional competition of 
a highly developed inland waterway service and 
the ever-increasing possibility that aviation may 
become a competitor in the transportation of less 
bulky and more valuable goods. The railway 
companies in this country and on the Continent 
have not allowed their faith in the future to be 
shaken by this critical change in traffic conditions. 
The railways represent a capital which is a national 
asset, and they cannot be replaced by all the other 
means of transport combined. Their prosperity 
reflects the prosperity of the country. All the 
plans that have been prepared aim at making rail- 
way working financially successful in combination 
with other transport methods, without which the 
whole fabric of national transport will fall to the 
ground. Few people seem to imagine what would 
happen if the railway system collapsed, and every- 
thing had to be carried by road. The capacity of 
the roads to deal with goods traffic is relatively so 
small that the national dependence on railways is 
absolute. But the effect of the motor lorry has 
been to introduce an element of flexibility in the 
collection and distribution of the lighter and more 
valuable goods which enables it to take the cream 
of the traffic and thereby deprive the railways of 
an important source of revenue. The convenience 
of this collection and distribution appeals to cus- 
tomers, but the motor car cannot handle goods per 
ton-mile as cheaply as the railways. The Swiss 
Railways issued a report last year in which it was 
calculated that the cost of carrying goods by road 
under normal conditions could not be less than 
70 to 75 centimes per ton-kilometre, while, includ- 
ing road maintenance, the total cost would be | 
French franc per ton-kilometre. On the French 


railways the cost is stated to be only 20 centimes 
per ton-kilometre. This margin is sufficiently 
great to suggest that, except probably for short 





distances, the railways can always compete in 
cost. The problem therefore resolves itself into 
one of convenience to customers in the collection 
and delivery of goods. Railways constitute a rigid 
system which was good enough so long as the com- 
panies had a monopoly of the carrying trade, but 
the motor car has created a necessity for rapid 
house-to-house distribution which can only be 
satisfied by increasing the flexibility of the railway 
system, alike in the character of the rolling stock 
and by the utilisation of motor lorries beyond the 
immediate range of the railways. 

Methods of dealing with the situation have 
probably been discussed more fully in France than 
elsewhere, because the railways in that country, 
being under State control, have been reduced to a 
condition of almost hopeless insolvency by the 
crushing charges imposed upon them by the State, 
which regards them as an expansive source of 
revenue by taxation, and as a useful means of 
providing free transport for national services and 
for certain classes of the community. The French 
railway companies are not averse to the competition 
of road transport. They accept the inevitable and 
only ask to be relieved of unfair fiscal burdens, and 
to be allowed a free hand to organise their systems 
in a manner adapted to the new traffic conditions. 
Each line serves directly a band of territory which 
is already being widened by motor car distribution. 
That, however, is not sufficient. Last year the 
companies prepared a general scheme for creating 
feeders to the main lines, these feeders terminating 
in centres of collection and distribution by motor 
lorries, so that loads could be made up and sent to 
the main line where rapid goods services would be 
organised for long and short distances. This radial 
system would be extended to cover the whole 
country whereby house-to-house distribution would 
be effected quickly from any part of the territory to 
another. The suppression of a number of stations 
on main lines and the running of oil locomotives 
on local lines in conjunction with the radial system, 
would allow important economies to be realised. 
Oil locomotives would also be used for short- 
distance goods traffic. The Chemins de Fer du 
Nord endeavoured to secure permission to create 
such a radial system of road and rail distribution 
in a large industrial region around Guise, but it was 
rejected by the Government because of the opposi- 
|tion of certain local interests, and more par- 
ticularly because it would affect the existing 
fiscal arrangement with manufacturers regarding 
goods transport. The Government, on the other 
hand, endeavoured to meet the difficulty by im- 
posing charges on motor lorries which would lessen 
the effect of the competition with railways, and 
laws were passed, first to increase the tax on petrol, 
and then to put a turnover tax on all common 
carriers on the road. The opposition to these taxes 
was so strong that they had to be withdrawn. 
The French railway companies are as much opposed 
to the placing of additional burdens on road trans- 
port as are the motor omnibus and lorry owners 
themselves, because they know that the time will 
come when plans which they have formed for 
associating the rail, road, and air services will be 
realised. Under this plan private road transport 
enterprises would have to work in with the railways 
or succumb to their competition. The French 
railways alone so far have presented a definite 
scheme, which would obviously take some years 
to carry out, and they have shown no desire to do 
anything to strangle road traction for the benefit 
of the railways. All that the companies ask is 
freedom to work out their own salvation. In 
Germany the State Railways have succeeded 
partially in getting taxes imposed in a way to level 
up the working costs of road and rail traction as 
far as possible, but in Switzerland the State Rail- 
ways regard it as unwise to attempt to restrict the 
normal development of road traffic, which, it is 
held, will find its own limitations when the 
railways are able to organise a profitable collabora- 
tion between the road and rail. 

The problem cannot be approached in the same 
way in all countries, because it has to be examined 
in relation to particular conditions. But there are, 
nevertheless, general considerations which are 
common to all concerned. There are so many 
possible ways of meeting these conditions that the 
fullest interchange of views on this subject of 
international importance is necessary. The French 
have formed a Comité de Coordination des Trans- 
ports par Fer et par Route, comprising representa- 
tives of railways and road transport and users of 
the road and rail, with a view to settling upon the 
general lines of a collaboration between road and 
rail transport. This is somewhat similar in its aims 
to the Road and Rail Joint Committee which has 
been set up on the initiative of Mr. P. J. Pybus, the 














Minister of Transport. Such committees neces- 
sarily approach the subject from particular and 
national points of view, but there are technical 
considerations which are more general and would 


gain by international discussion. They are to be 
dealt with at the Tramway Congress at The Hague 
and by the Railway Co ss at Cairo next year, 
but in view of the desire of the French to examine 
the matter on the broadest lines it is reasonable to 
suggest that much would be gained if, after the 
committees in different countries have issued their 
reports, a special Rail and Road Congress were held 
to go more fully into the technical side of the 
question. The French Government would probably 
gladly patronise such a Congress at a convenient 
moment. There is much diversity of opinion in 
this country and abroad on some matters that need 
thorough discussion, but one fact in common is 
that the road cannot compete with the rail for the 
long-distance transport of heavy goods, and, 
furthermore, that it is to the national interest to 
relieve the roads of cumbersome traffic, not only 
for the safety of other road users, but also in the 
interests of ratepayers who have to contribute to 
road maintenance. 


Tapping “Grid” Lines. 


ALTHOUGH at one time the possibility of safely 
tapping 132-kV lines by means of transformers for 
the purpose of measuring voltage and for obtaining 
supplies for protective relays, &c., at reasonable 
cost appeared somewhat remote, recent reports 
indicate that the practice is now permissible and 
is in fact being adopted. ‘ An interesting develop- 
ment in the detail design of discriminative pro- 
tective gear,” states the Central Board’s third 
annual report, ‘‘ was completed during the course of 
the year under review, the development consisting 
of providing means whereby potential supplies for 
distance relays can be taken directly from the 
132-kV system. The accruing advantages are 
improvement in accuracy of discrimination, reduc- 
tion of maintenance costs, and the possibility of 


comparatively small supplies of power being 
obtained direct from the transmission lines at 
economic rates is materially increased.”’ The 


paragraph presumably refers in the main to the 
132-kV potential transformers dealt with in our 
issue of May 20th, which are being utilised on the 
“ grid.”” The production of apparatus of this 
nature with the required accuracy and at reason- 
able cost is an achievement worthy of praise, 
although many engineers will probably contend 
that in view of the fact that these transformers are 
directly connected to the lines they are liable to 
impair the reliable operation of the system. But 
no fewer than eighty-five of them have been ordered 
by the Central Electricity Board, which seems to 
have satisfied itself that the makers’ claims can 
be substantiated. The transformers are con- 
structed on the non-resonating principle, recently 
discussed in our columns by Mr. K. K. Palueff, who 
claims that oscillating waves or trains of waves 
cannot produce cumulative oscillations in apparatus 
built in accordance with the scheme. Nevertheless, 
it will probably be some time before all electrical 
engineers are convinced that this method of obtain- 
ing small supplies from 132-kV systems is 
thoroughly sound. Just as some engineers still 
appear to doubt the advisability of installing extra 
high-pressure alternators, in spite of the fact that 
one 36,000-volt machine has been in successful 
operation for four years and that two others have 
since been ordered, so may some be slow to place 
faith in 132-kV potential transformers working 
without switchgear or fuses. 

Dealing with the various methods of obtaining a 
supply for directional and distance relays in their 
paper on “ The Principles of Feeder Protection and 
their Application to Three Modern Systems,”’ read 
before the International Conference on Large High 
Tension Systems in 1931, Messrs. B. H. Leeson and 
H. Leben expressed the view that more operating 
experience is necessary with these potential trans- 
formers before their merits can be judged. The 
alternative methods dealt with in the paper are the 
voltage compensating and the capacitative coupling 
methods, both of which avoid the necessity for con- 
necting a special transformer directly to the lines. 
In the former case a voltage transformer is con- 
nected to the low-voltage side of an existing power 
transformer having its high-voltage winding joined 
to the network to be protected, and with the object 
of making the voltage supplied by the small 
potential unit represent that of the high-pressure 
network, means for compensating for the voltage 
drop due to the load or fault current in the power 
transformer are provided. But although the voltage 
compensation is reasonably accurate under normal 
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conditions, it is shown to be inaccurate under short- 
cireuit conditions. While, therefore, the method 
may be employed to supply meters which only 
require an accurate voltage reproduction under 
normal load, it is unsuitable for supplying direc- 
tional and distance relays which require an 
accurate reproduction of the network voltage under 
short circuit conditions to ensure discrimination 
and stability. Other disadvantages mentioned are 
complications introduced by the number of tap- 
pings, terminals, and wires which have to be 
checked out on site and the fact that the accuracy 
of the scheme cannot be experimentally determined 
until the whole equipment is in commission and 
can be subjected to short-circuit tests on site. The 
capacitative coupling method involves the use of a 
condenser which is connected directly to the line 
to be protected, and current is supplied from it in 
some suitable manner to an auxiliary transformer 
which supplies the desired voltage to the relays. 
A “ potential coupler ”’ utilising the principle has 
been developed for the purpose of providing an 
accurate and reliable low voltage supply for 
instruments such as voltmeters and synchro- 
scopes and directional and distance relays without 
weakening the high-voltage network to which 


it is connected. Referring to these couplers 
in his recent I.E.E. paper on “ Metal-clad 
Switchgear,” Mr. H. W. Clothier expresses 


the view that they are preferable to trans- 
formers, which constitute a source of weakness, 
but whether he is familiar with the claims made 
for the non-resonating type we do not know. 
Again, in a paper on “ Some Applications of Con- 
densers to Electric Power Circuits,” read before the 
Institution of Engineering Inspection last October, 
Mr. P. R. Coursey advocates the condenser method 
on the score of economy. Like Mr. Clothier, how- 
ever, Messrs. Leeson and Leben lay stress on the 
reliability of the potential coupler. Since the 
auxiliary transformer windings are only energised 
at a fraction of the network pressure, and since the 
only portion of the apparatus that is directly con- 
nected to the lines is a condenser bushing, the 
risk of breakdown is considered to be negligible 
and the need for fuses and isolating switches is 
eliminated. 

But the 132-kV potential transformers are also 
claimed to have a very high factor of safety and 
to be capable of operating without protection. 
Moreover, an important point to be noted is that 
hy the provision of additional oil ducts throughout 
the windings, involving only a slight increase in 
the height, it has been found possible to obtain an 
output of 75 kVA per three-phase bank. In one of 
the “ grid ” sub-stations two three-phase banks or 
six transformers in all have been installed to pro- 
vide the entire power supply for lighting, heating, 
and cooking in the office building and associated 
dwellings and for operating the station auxiliaries. 
Bearing in mind that it has hitherto been generally 
supposed that any attempt to tap “ grid”’ lines 
for small supplies would prove commercially 
impracticable, the use of these small transformers 
for the purpose is a matter of considerable interest, 
especially as it would appear to open up the possi- 
bility of giving supplies from the “ grid ’’ lines to 
small isolated communities. 








Canada and the Ottawa Conference. 
(By our Special Correspondent in Canada.) 


CANADIANS from coast to coast believe that the 
political and economic significance of the approaching 
Imperial Economic Conference which gives promise of 
drawing the Empire into greater unity of interests by 
means of trade relationships and reciprocal inter- 
dependencies will have a far-reaching influence upon 
the future of the Empire. 

It is already evident, in spite of some reports to the 
contrary, that a spirit of goodwill animates overseas 
delegates who are heading for the Conference, and it 
is equally manifest that all of them are resolved to 
work hard for a concerted Imperial economic policy 
that will be to the mutual advantage of all members of 
the British Commonwealth. . 

Comparing the attitude of the Canadian Manu- 
facturers’ Associetion toward the Conference with 
the suggestions which have been put foward by the 
Imperial Economic Committee in London, there 
appears to be a very real possibility that a construc- 
tive and mutually advantageous understanding will be 
reached between Canadian and British industrialists, 

The Canadian Manufacturers’ Association has 
recently recorded its policy, commencing with the 
declaration that the interest of Canadian producers, 
whether industrial or agricultural, should be properly 
safeguarded, and that, this done, every practical 
plan to increase trade among British countries should 


foreign countries have been restricting their purchases 
of Canadian products by means of increased tarifis 
and import regulations. 

At the recent annual convention of the Canadian 
Manufacturers’ Association in Ottawa, the President, 
W. H. Miner, said: “In spite of all the difficulties 
which are bound to arise in a problem of such mag- 
nitude, we believe that much progress can be made at 
the coming Conference and at similar Conferences in 
the future. There has perhaps been undue concen- 
tration on the question of Customs tariffs. Tariffs 
are important and will be thoroughly considered at 
the Conference, but we should remember that Empire 
trade can be assisted also by improving transporta- 
tion facilities, by the efforts of Government Depart- 
ments, consuls, trade commissioners, and other similar 
officials, through trade exhibitions, marketing plans, 
advertising campaigns, &c.”’ 

Canada has been taking cognisance of expressions 
of the British view, and it is evident that arrange- 
ments whereby trade between the United Kingdom 
and Canada may be increased will hold the centre of 
the stage at the Conference, but, from what was inti- 
mated in a recent speech by Premier R. B. Bennett, 
the Canadian people must be prepared for proposals 
from the United Kingdom that would involve sacri- 
fices or losses by the Dominion. Premier Bennett 
said: “There must be mutual gains and advan- 
tages ;"’ and it is realised by Canadians that mutual 
gains and advantages cannot be achieved without 
certain mutual losses and disadvantages. 

Undoubtedly there will be bargaining. On more 
than one occasion during the recent session of Parlia- 
ment Premier Bennett quoted from the utterances 
of the late Sir Wilfred Laurier at the Conferences in 
the ‘nineties to show that he had believed in the 
principle of reciprocal concession or of granting 
certain things on certain conditions, The frequency 
and emphasis with which Premier Bennett alluded 
to this circumstance justifies the conclusion that he 
found the bargaining theory personally attractive. 
Generally speaking, there can be no doubt that the 
Canadian Government will approach the Conference 
in an attitude of altruism. It will not propose to 
sacrifice any domestic industry to accomplish the 
desired agreement, but will be prepared to give and 
take, to negotiate and even to bargain for certain 
advantages in the Imperial market, though they may 
be contingent upon compensating concessions at home. 
In return for a wider market in the United Kingdom 
for her farm products, Canada will be expected to 
increase her purchases of manufactures from Great 
Britain. British steel products will be one of the 
principal items in the list, and it is held in Canada 
that a larger percentage of the steel purchases now 
made by the Dominion in the United States can be 
transferred to Britain. The Canadian textile industry 
is also being asked to consider carefully the extent 
to which it can withstand textile purchases by Canada 
from Britain. It is believed that there are some lines 
of textile in which the tariff could be lowered to some 
extent without injuring Canadian mills, and no doubt 
this phase of the question will be worked on by the 
experts. 

From present prospects it is apparent that little of 
advantage can be expectéd by Canada in the way of 
extending trade with the other parts of the Empire 
to be represented at the Conference beyond what has 
already been accomplished by means of direct nego- 
diation with those Dominions. New trade treaties 
are in operation between Canada and Australia and 
New Zealand, and as a result of consultations with 
British South Africa a gratifying growth of commerce 
between Canada and that Dominion has been de- 
veloped. As for the Irish Free State, Newfoundland, 
India, and Rhodesia, a readjust ment of world economic 
conditions rather than any negotiation between 
Canada and those communities at the Conference will 
produce some mutual advantages. 

In recent months there has been an increasing 
Empire consciousness in Canada’s foreign purchases. 
This is revealed in recent Government figures, which 
show that the Dominion is becoming increasingly self- 
sustaining and in reducing her imports is favouring 
those from the Empire to the detriment of those from 
other countries. The summary of Canadian trade for 
the twelve months ending April, as compared with 
the preceding twelve months, shows that Canada’s 
imports from foreign countries have dropped 
by 269,398,640 dollars, or nearly 40 per cent., to 
414,127,273 dollars; while those from the British 
Empire have decreased only 59,892,768 dollars, or 
30 per cent., to 142,981,551 dollars. On the other 
hand, Canada’s export trade with Empire countries 
has been better sustained than that with foreign 
countries, and the percentage of her exports to the 
Empire has increased from 37-104 per cent. to 
38-51 per cent., while that to foreign countries has 
correspondingly decreased. 








THE world production of natural gasoline totalled 
49,877,000 barrels during 1931, a decrease of 9,234,000 
barrels, or 15-6 per cent., from the record total of 
59,111,000 barrels reported for 1930. The decline in world 
production resulted from the drop of 9,665,000 barrels, 
or 18-4 per cent., in the output of natural gasoline plants 
in the United States, as production in foreign countries 
increased from 6,481,000 barrels in 1930 to 6,911,000 


Obituary. 


JOHN GEORGE 


Ir is with regret that we have to place on record 
the death of Mr. John George Hudson, who died on 
Monday, June 13th, at the advanced age of eighty-four 
years. Mr. Hudson was for many years connected 
with the Bolton firm of Hick, Hargreaves and Co., 
Ltd., retaining his directorship until 1930, although 
he partially retired from active work in 1903 and 
gave up his advisory duties in 1910. He was 
born in London and went to school in Reading. 
In 1861 he was apprenticed to Mr. Stothert, of the 
Bristol Shipyard, and on completion of his seven 
years of articled pupilship, joined the staff of the 
Dublin Shipyard of James Bewley and Co., remaining 
with the firm some three years, after which he joined 
Mr. T. F. Spencer, M. Inst. C.E., in the practice oi 
a consulting engineer in Westminster. In this capacity 
he was responsible for the design of engines and boiler~ 
for North Atlantic passenger ships. In 1877 he 
became the general manager of the Mirrlees Watson 
Company, Ltd., of Glasgow, and was made a partner 
in 1882, remaining with the firm until he returned 
to London in 1888 to take up again consulting work. 
After a little over two years he joined the firm ot 
Hick, Hargreaves and Co., Ltd., in Bolton, as genera! 
manager, and became a director, when, in 1892, the 
firm was formed into a limited company. Some very 
fine cross-compound, horizontal steam engines were 
built to his designs, the largest units having a designed 
output of 4000 1.H.P. In his later years he interested 
himself in automobile work and the design of car 
buretters. Mr. Hudson was elected an associate 
member of the Institution of Civil Engineers in 1879 
and a member of the Institution in 1887. 


HUDSON. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
corres pondents. ) 


ROAD AND RAIL. 


Srr,—-As an engineer concerned with the design and 
production of large-capacity motor vehicles and with the 
problems of economical operation, I should like, if I may, 
to offer a few comments upon the correspondence in your 
columns. 

Mr. Bowden-Smith suggests that there is a tremendous 
difference between the power required to transport goods 
by road and rail. Comparing my own experience of road 
vehicles with assumptions of rail performance which Mr. 
Bowden-Smith will doubtless be able to check, the differ- 
ence does not seem great. In the first place, the ratio of 
useful to total weight of a typical modern lorry is 63 per 
cent., but I doubt if the average goods train made up of 
12-ton wagons with the usual brake van and locomotive 
has a higher ratio than 50 per cent. of useful load to gross 
weight The rolling resistance of a pneumatic-tired lorry 
is about 30 Ib. per ton, against, I should imagine, 16 Ib. 
per ton for average goods rolling stock on rail, Multiply- 
ing this by the useful to gross load ratios, we find that the 
lorry requires only 59 per cent, more power for a given net 
ton mileage than the goods train. 

Your correspondent also suggests that a great deal of 
power is wasted in hill climbing, but it must be remembered 
that on ruling gradients up to 1 in 70 the horse-power 
expended in climbing is returned on the down grade. 
Furthermore, the road vehicle can negotiate much steeper 
gradients with a high overall efficiency ; losses in the gear- 
box, which adapts the power unit to the gradient in a 
manner impossible to the steam locomotive, being negli- 
gibly small. Some power is wasted in the brakes in descend- 
ing steep hills, but on an average English main road this 
has a very small effect on the total fuel consumption. 
Now, gradients steeper than | in 100 are a real handicap 
to the steam locomotive, necessitating either “‘ banking 
engine ” assistance or a serious reduction in the load carried 
with a corresponding decrease in the ratio of useful to 
gross load. The easy gradients of a steam railway are a 
necessity rather than a virtue, and the high capital cost of 
obtaining them would doubtless have been avoided had a 
more adaptable power system been available in the days 
of George Stephenson, while, had the modern lorry then 
existed, many railways would never have been built. 

In spite of the steeper maximum and ruling gradients of 
the road as compared with the railway, I find that figures 
of 130 to 140 gross ton-miles per gallon of fuel are readily 
obtainable, these corresponding roughly to 1600 B.Th.U. 
per net ton-mile. An average of about 30 H.P. is required 
to propel 12 tons of useful load in @ modern lorry at 
20 m.p.h., and the average steam locomotive would have 
to exert about 18 H.P. to do the same work, Since, more- 
over, the steam goods locomotive—wonderful piece of 
mechanism though it is—is thermally the most inefficient 
prime mover of its size in general use, consuming, I under 
stand, about 2}1b. of coal per horse-power hour, the 
balance of efficiency seems to lie with the road motor 
vehicle, as suggested by Mr. Beaumont. 

May I also point out that the wide curves on railways are 
a necessity if high tractive effort due to flange friction is 
to be avoided ; motor vehicles having no flanged wheels 
and being provided with differentiel mechanism can 
negotiate curves of much smaller radius without any 
measurable increase of rolling resistance ? 








be supported, especially in view of the fact that many 





barrels in 1931, again of 430,000 barrels, or 6-6 per cent. 


If it is not irrelevant, I should like to add some figures 
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bearing on road damage. In the absence of any other 
criterion, it seems fair to assume road abrasion to be pro- 
portional to tire wear. I find that solid-tired vehicles 
of 12 tons capacity wore away about 300 lb. of rubber in 
about 12,000 miles of running. Measurements of modern 
low-pressure pneumatic tires show that the rubber worn 
off tires of @ 12-ton pneumatic vehicle amounts to some 
200 Ib. in 60,000 miles, This shows a reduction in tire and 
presumably of road wear of 74 times. Apart from this, 
the modern pneumatic tire has a deflection of 1}in., which 
is, of course, vastly greater than the deflection of the road 
bed of a railway. Resilience in the road itself, as suggested 
by Mr. Bowden-Smith, is therefore totally unnecessary. 
Moreover, the cushioning action of the tire is so great that 
pounding impact is entirely absent and a still further 
reduction of road damage should be credited to the pneu- 
matic tire on this account. Deep foundations and a rein- 
forced road crust are no longer necessary for the modern 
motor vehicle. Your readers may be interested to know 
that I have just received accurate figures showing a gross 
ton mileage of over 100 per gallon obtained on the desert 
between Baghdad and Damascus. 
0. D. Norrn, M.I.A.E., 
London, W.C. 1, June 28th. Scammell Lorries, Ltd. 


Sim,—TI have just paid a local rate of 4s, 8d. in the pound 

the estimated annual value the dwelling-house 
which I occupy—that is for half a year—and about 3s. 
of this is for ‘ county highways "’ (other local services are 
starved), 

Now, I have no interest nor wish to pay for motor 
tracks, The justification, if any, for making me pay, is 
that it is in the national interest that this money should 
be so spent. Under the circumstances, I would really like 
to know the verdict of engineers as to which is the best 
carrier for British products, and for the raw material 
of our manufactures, Which is cheaper to make, to use, 
and to maintain in use—fixed metal tracks, or artificial 

? E, Pease. 
Hinderwell, June 22nd. 


on ot 


SACRILEGE. 


Sin,—What, in my opinion, is one of the grossest pieces 
of sacrilegiousness in the field of heat engineering is the 
terrible blunder which the London County Council have 
made in blindly shutting down, pulling out, and replacing 
with electric motors the wonderful steam pumping plant, 
on which London's good health has relied on for the last 
forty years, at Abbey Mills. 

It seems almost unbelievable, and there are people who 
are 80 ignorant of heat engineering still with us, and to 
allow of such vast waste of public money in such a foolish 
and unnecessary conversion. 

These very efficient pumping engines were the pride of 
the world in their particular sphere, utilised the old-time 
steam boiler, and condenser method of fuel heat operation, 
and probably, compared with modern methods, were 
thermodynamically inefficient ; but even then they were 
as efficient the pumping 
evidently taken their place for some very 
doubtful reason. 

West 
electrical energy is obtained, can hardly have a thermal 


practically as electric plant 


which has 
Ham power station, from whieh the operating 


efficiency exceeding 20 per cent. at the switchboard, and 
by the time the current is transmitted to Abbey Mills 
at over 6000 volts two-phase alternating current, and there 
transformed into 2200-volt three-phase alternating current, 
again transformed into mechanical energy at the motors, 
and this again transformed into hydraulic energy at the 
rotary pumps, all this can hardly result in an overall 
pump horse-power thermal efficiency of more than from 
13 to 14 per cent. 

It is true that the thermal overall efficiency of the old- 
time method of operation may have been perhaps only 
12 or 13 per cent., but surely even that does not warrant 
closing down the whole of the splendid heat power pumping 
equipment, Surely it must have been evident that the 
most obvious thing to have done was to supply the old- 
time, but very efficient, pumping engines, with their 
essential working heat medium, in a more modern way. 
For instance, may I submit that this could have been done 
by means of the proper digestion of the sewage sludge and 
the extraction of the highly valuable methane gas, which 
has a much higher calorific value even than town’s gas, 
and by this more modern means the whole pumping 
could have been accomplished by the existing steam- 
operated plant. Not only would the thermal efficiency 
have been raised from the old-time amount of, say, 12 or 13 
per cent. to around 24 to 25 per cent., but the fuel would 
have been obtained for nothing—even less than nothing— 
because the present heavy expense on the ratepayers of 
London by the old-time disposal of the highly valuable 
sludge by means of sludge barges, delivering it at great 
cost and inconvenience to the coastlines at the estuary of 
the Thames, after they dump it into the sea just outside 
the 3-mile limit, would be eliminated. 

By the proper digestion and treatment of this very 
valuable sewage sludge, containing as it does all the signifi- 
cant essentials of valuable fuel, not only would the high 
cost of the operation and maintenance of a fleet of sludge- 
dumping hopper barges be eliminated, but, apart from the 
fuel which would be used for the sewage and storm water 
pumping, very probably a pipe line could easily be laid 
between Abbey Mills and Greenwich, so that the gaseous 
fuel from Lendon’s excrement could be used to generate 
the power for London's trams and other municipal power 
purposes, such as, for instance, the cheap operation of the 
steam ferries at Woolwich. 





However, be that as it may, it does seem a downright 
and thoroughly retrogressive act to go to the enormous 
expense of dismantling well-tried and thoroughly reliable 
pumping plant and to install a system of sewage pumping 
which can only utilise a secondary member of our various 
prime sources of pumping engine energy. I would give 
second place to hardly anyone in my advocacy of electrical 
power service, “in its proper place,’’ and in such cases 
where this excellent power transmission system can be the 
means by which a vast “ commercial" economy can be 
made; but surely, Sir, sewage pumping on such a large 
scale as that of London is one of the many other applica- 
tions in which the “ heat’ engine properly applied and 
operated is unassailable. Wruiam P. DurTNa.t. 

London, 8.E. 5, June 15th. 


[We may remind our readers that the steam plant to 
which Captain Durtnall refers was of the beam engine 
type and that valuable space has been saved, thus enabling 
the station to greatly increased 
Ep. Tue E.] 


handle a volume 


TEMPERATURE AND THE RESISTANCE OF 


FLUIDS. 


Str,—In his account in your issue of May 27th, of the 
Conference on the Hydrodynamics of Ship Propulsion, 
recently held in Hamburg, Mr. G. 8. Baker refers to a 
paper presented by Mr. Kerl E. Schoenherr on “ The 
Influence of Temperature on the Frictional Resistance 
Experienced by Plane Surfaces Moving in a Fluid,” and 
compares the data there disclosed with some obtained by 
myself at the University of Liverpool, which has been 
presented to the Institution of Naval Architects, Since 
reading Mr. Baker’s article I have been able, through 
the courtesy of Dr. Kempf, to study Schoenherr’s data 
more closely, perhaps, than Mr. Baker was able to do before 
writing for you and stating that Schoenherr's results did 
not agree with those found by myself. 

I find that, in so far as it is practicable to compare the 
results of two sets of experiments carried out under different 
hydrodynamic conditions, there is substantial agreement 
in character and also in magnitude of the specific resist- 
ances obtained in both investigations. 

Schoenherr experimented with smooth planes, towing 
them through still water at different temperatures. He 
found that over the range of his experiments the smooth 
planes did not give results corresponding to turbulent 
flow conditions, and in order more closely to obtain these 
conditions the leading ends of the planes were roughened. 
Whether this artifice achieved his purpose it is difficult 
to say, but I doubt whether he obtained complete turbulent 
conditions such as experienced at sea, or as obtained in 
the experiment channel at Liverpool. As to his results, 
whilst these fall within a broad belt in which lie values 
of the specific resistance corresponding to different tem- 
peratures plotted to a base of Reynolds’ number, on the 
whole the values corresponding to the higher temperatures 
lie on the upper side and to the lower temperatures on 
the lower side of the belt 

If Mr. Baker will examine my results, which, whilst I 
believe them to be accurate within practical limits, form 
only a part of a larger investigation, he will find that if 
the specific resistance, C f, for the whole plane be plotted 
to a base of Reynolds’ number for changes of viscosity 
whilst the speed remains constant, the curves for different 
speeds will be parallel to the curves obtained by Schoen- 
herr, showing the same characteristic changes, For 
the lower speeds for which I obtained data the curves 
lie within the belt of Schoenherr’s results. This is certeinly 
satisfactory as a check upon my methods of measurement 
and upon the correction for the effect of changes of tem- 
perature. I am not satisfied with the falling of the value 
of the specific resistance for given Reynolds’ number at 
the higher speeds, and when the experiments are con- 
tinued this will be looked into. It may be due to the idle 
sword correction referred to in paragraph 5 of my paper. 

As regards the magnitude of the specific resistance it 
must be appreciated that Schoenherr’s planes broke the 
surface of the water and had only one longituainal edge 
immersed. My plane was submerged and had two longi- 
tudinal edges disturbing the flow: 


Liverpool, June 24th. Joun H, LAMBLE. 


“THE ESTIMATION OF GAS TURBINE NOZZLE 
THROAT AREA”: CORRECTIONS. 
Sir,—I very much regret the appearance of certain 


errors in the above article, published in your issue of 
June 24th. The symbols for the throat areas of ideal 
and imperfect nozzles should be aj and a, in place 
of Ata and A;, while equation (15) should read T,=Tj 


(73). 


Glasgow, W. 2, June 25th. 


Geo. G. McDonaLp. 








SIXTY YEARS AGO. 


To cross the Channel was still, sixty years ago, something 
of an adventure which might well degenerate into a 
thoroughly unpleasant experience. Some of the trials 
which the voyager had to face are implicit in a report by a 
committee of the Society of Arts which we reprinted in our 
issue of July 5th, 1872. The committee had been appointed 
to inquire “ how far the existing means of crossing the 
Channel can be improved.’’ Two of the members of the 
committee were the chairman and the manager respectively 
of the London, Chatham and Dover and the South-Eastern 








railway companies. Among those who gave evidence 


were Mr. White, of Cowes; Mr. E. J. Reed; and Mr. 
Bessemer. It was perhaps as an outcome of the com- 
mittee’s findings that Bessemer was led to design and, 
in 1875 with Reed’s help, to place in service on the Dover 
Calais route, the cyrious and somewhat unfortunate 
vessel] “‘ Beasemer,”’ which was fitted with a hydraulically 
controlled swinging cabin for the passengers. The report 
of the Society of Arts committee laid principal stress upon 
the necessity for providing improved means for sheltering 
and protecting the passengers in bad weather. It urged 
that the vessels should be built with deck cabins, and 
should, “ like the Irish boats,’’ be covered fore and aft 
provided these steps could be taken without injuriously 
affecting the stability of the ships. It anticipated, how 
ever, that the cabins if constructed might require careful 
ventilation, and accordingly it recommended a system 
making use of pipes and fans, which would admit fresh 
air at a high level and withdraw foul air at a low. The 
steward’s room and pantries ought, it held, to be placed 
at points where their “ unsavoury odours ’’ would not 
incommode the passengers, and for a similar reason it 
recommended that improved means of dealing with the 
fish, fruit, and vegetable traffic ought to be adopted 
Unnecessary delay and damage, it contended, marked the 
existing method of dealing with passengers’ luggage, each 
separate piece of which had to be removed by hand from 
the railway trucks, shot down a plank, and stacked on the 
deck, a corresponding reverse process being followed at the 
port of landing. The committee recommended that the 
luggage should at the starting point be packed in boxes 
or crates, that the luggage vans should be run right along 
side the steamer lying at the quay, and that the crates 
should be lifted by crane on to the ship. Overcrowding 
of the steamers was, it would seem, of fairly common 
occurrence. The difficulties in the way of providing larger 
ships were, however, deemed by many to be considerable, 
for it was argued that larger steamers would necessitate 
increased quay accommodation. The committee desired 
to see the vessels lengthened by about 50ft., and pointed 
out that a considerable part of that extra length might 
be realised, without affecting the quay accommodation 
required, by abolishing the customary overhanging stern 
and the projecting cutwater, and by the elimination of the 
bowsprit Its final recommendation was that the ships 
should be fitted with bilge keels. Such keels in the new 
men-of-war, it remarked, had on competent authority 
been stated to be most efficacious in limiting the angle oi 
roll and had no ill effect on the speed or turning power ot 
the ship. 








METHANE GAS FOR HEAVY MOTOR VEHICLES. 


Ir is reported that after experiments extending over ten 
years a new motor fuel has been brought out by the 
Concordia Mining Company, of Oberhausen, near Essen 
in Westphalia, It is methane gas, which it is possible to 
recover in considerable quantities from the gases resulting 
from the distillation of pit coal and lignite. The methane 
is recovered by the Bronn-Concordia-Linde process for 
decomposing coke oven gases. About 10,000,000,000 cubic 
metres of coke oven gas are available in normal years at 
the cokeries existing in Westphalia. This gas contains 
up to 25 per cent. of methane. The use of methane gas is 
limited to heavy commercial vehicles. From the point of 
view of calorific value it is estimated that 1 cubic metre of 
methane gas is equal to 1 litre of liquid fuel. The gas is 
compressed to a pressure of 150 atmospheres into steel 
cylinders of 6 cubic metres capacity. The heavy weight of 
the cylinders precludes the possibility of the use of methane 
gas in ordinary passenger vehicles. In fact, it is applicable 
only to heavy vehicles, such as motor lorries, motor 
omnibuses, street cleaning and other similar machines for 
municipal work, and so forth. It is claimed that very 
little difficulty is involved in changing engines from liquid 
fuel to methane gas, judging from trials made with 
German, French, and American engines. It is stated, in 
fact, that all modern types of these engines can be operated 
with methane gas without constructional alterations 
The Concordia Company has had in service for over two 
years a 4}-ton Liberty motor wagon using methane as 
fuel, and a Bussing motor wagon has also been arranged 
for the use of the gas. In addition, the municipal authori 
ties of Oberhausen have for some months past had in 
regular service a methane-operated motor passenger coach 
and a street sweeping machine using methane gas. It is, 
however, necessary to change the gas cylinders frequently, 


as the radius of action—two to three cylinders have 
to be carried—is only about 37 miles. It is claimed 
that methane gas is materially cheaper than liquid 
fuel and that 1 cubic metre costs only 22 pfennigs, 


or, Say, 2}d. 
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The New Harbour at Haifa. 


DuRING the past twelve months satisfactory 
progress has been made with the construction of the 
harbour at Haifa, Palestine, and next summer should 
see its completion. It will be the only harbour on 
the Palestine coast. In the past, one of the draw- 
backs to shippers trading with Palestine has been the 
of suitable harbour facilities. Formerly, 
Haifa boasted a small breakwater and the roadstead 
here is protected from the south-west winds by 
Mount Carmel, but that is all. So far as Jaffa, which 
has been regarded as the port of Jerusalem ever since 
Bible days, is concerned, vessels have to lie in the 
open roadstead off the shore and passengers and 
freight are conveyed to and from the ship by lighters, 
always an unsatisfactory method, particularly if the 
sea is at all rough, as it often is off this coast. As a 
result, captains of cargo vessels have never been keen 
on visiting the Palestine coast, and only tempting 
freight has induced them to do so. Touring steamers 
operating in the Mediterranean would undoubtedly 
have missed Palestine had it not been for its sacred 
cities and holy sites. 

When Great Britain took over the administration 
f the country after the war, the question of the 
construction of a suitable harbour somewhere along 
its 150 miles of coast line became a matter of import- 
But the point to decide was whether it should 
be at Jaffa or Haifa. Mr. (now Sir) Frederick Palmer 
was commissioned to make a survey of the coast, and 
he recommended Haifa. The choice was undoubtedly 
a wise one. Haifa is the headquarters of the Palestine 
railways, and since the British occupation has 
developed into a busy industrial town. It is not only 
connected with Jerusalem and the rest of the cities 
of Palestine by rail, but also with Damascus and the 
cities in Southern Syria, and now a line is projected 
connecting it with Baghdad. 

The town lies on the southern shores of the Bay of 
Acre, and the roadstead in which vessels at present 
calling at the port lie at anchor is fairly well pro- 
tected from the south and south-west by Mount 
Carmel, the western extremity of which rises rapidly 
to a height of nearly 1000ft. On the northern slope 
of the mountain, which falls more gradually as it 
nears the bay, stands the town with its railway station 
and jetty. 

Although the erection of the harbour was sanctioned 
so far back as 1927, at an estimated cost of £1,000,000, 
work upon it was not begun until two years later, 
the first train load of stone from the quarries being 
dispatched to the harbour site in the October of 1929. 
As a result of further surveys upon the spot carried 
out by the engineers, Messrs. Rendel, Palmer and 
Tritton, coupled with certain elaborations of the 
original plan, the estimate for the works was increased 
to £1,250,000. 

During the past twelve months satisfactory progress 
has been made, and at the present time the main 
breakwater is almost completed. In Fig. 1 a map 
of the harbour and town of Haifa is given, while the 
photograph reproduced in Fig. 2 shows a recent 
state of the work. The great sea wall is about 1} miles 
long, and runs out from the shore near the point 
Ras-el-Kerum, almost parallel with the town front. 
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upon it. On the shore side of the water enclosed by 
the breakwaters an area of land is to be reclaimed, 
along the outer edge of which a wharf will be con- 
structed for cargo steamers and lighters. Provision is 
being made for a deep-water berth, 1400ft. long, to 
accommodate three or four steamers, and a quay, 
850ft. long, for lighters. The.wharf wall and lighter 
quay wall are to be built of concrete blocks, 5 to 7 tons 
in weight, on the sloping slicework principle, capped 
with mass concrete. A start was made on a central 
abutment of horizontal coursed blocks, from which 
the slicework was continued in both directions by two 
8-ton cranes travelling on the wall itself. Where the 
area to be reclaimed is not bounded by the block 
walls, it will be retained by rubble dykes. The 
western dyke has already been constructed for some 
2900ft. of its length. 

The material for the reclamation will come from 
the dredging within the breakwaters, the area so 


Haifa bids fair to become a busy Mediterranean port. 
One branch of the Iraq oil pipe line will discharge at 
Haifa, and it is expected to have a maximum capacity 
of 2,000,000 tons yearly. Hither will come the ships 
of the British Navy to replenish their oil tanks. In 
the near future Haifa is expected to be called upon to 
handle 1000 tons of potash a day from the Dead Sea. 
In addition, there is the fruit trade, the export of 
oranges alone amounting to 2} million cases a year 
The groves, however, are being rapidly extended, and 
it is estimated that within the next decade the export 
trade in oranges will total over 9,000,000 cases a year. 
Recently completed enterprises in the town itself 
include a large flour mill which is treating all the 
grain grown in Palestine and Transjordania. A 
modern oil and soap factory is turning out 5000 tons 
of oil and soap of first-class quality a year. There is 
also a cement factory capable of producing 60,000 
to 70,000 tons of cement a year. Silk factories, glas- 
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reclaimed being about 86 acres. Two single-storey 
steel-framed transit sheds are to be built opposite the 
steamer berths, and full railway and road facilities 
to the quays will be provided. 

The area of sheltered water enclosed by the break- 
waters will be some 225 acres in the final development. 
In the present scheme, about 170 acres will be 
dredged, about 90 acres to 37ft. and the balance to 
3lft. As a result of this work the harbour will be 
capable of accommodating, at moorings to be pro- 
vided, a liner of 30,000 tons, the largest calling at 
Haifa during the tourist season, which will then be 
able to disembark her passengers within the shelter 
of the breakwaters. The dredging, which has now 
been put in hand, is being carried out under contract 
by the Tilbury Contracting and Dredging Company 
(Egypt), Ltd. It will be necessary to remove over 
2,000,000 cubic yards of material, mainly sand, in 
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It. is being built of natural blocks of quarried stone, 
graded according to size, the largest—some 12 to 
15 tons in weight—being placed on the seaward face. 
As stated, it is now nearing completion, and has 
demanded 970,000 cubic yards of stone; the 
maximum quantity deposited in one month being 
about 69,000 cubic yards. The larger blocks 
are laid in position by a specially designed pillar 
crane, capable of handling a load of 15 tons at a 
radius of 60ft. All but the largest stones are tipped 
from steel skips, lifted bodily from the railway wagons 
on which they are brought from the quarries. A 
certain amount of the smaller grades of stone forming 
the core of the breakwater being deposited in advance 
from barges. 

A second arm, known as the lee breakwater, half 
a mile in length, is being built out by prolonging the 
existing jetty. It will contain nearly 200,000 cubic 


yards of stone, and will be of lighter construction 
Work has been begun 


than the main breakwater. 


deepening the harbour and reclaiming the area along 
the shore. 

In view of the large quantities of natural stone 
used on the works, the quarries form one of the most 
important scenes of operations. They are situated on 
the sea coast near Athlit, about 10 miles south of 
Haifa. The stone used is a sandstone, which, though 
somewhat light in density, is homogeneous in character 
and thus renders possible the quarrying of the large 
natural blocks required for the protection of the sea- 
ward face of the breakwater, without the necessity of 
using artificial blocks of concrete or masonry. When 
blocks of a particular shape, however, are desired, 
they are fashioned by pouring liquid concrete into 
wooden moulds. Altogether five units are at work in 
the quarries, each unit comprising one 15-ton derrick 
crane and two 5-ton travelling cranes, and a quantity 
up to 5000 tons of stone is removed daily. 

As already stated, the harbour is expected to be 
completed by the summer of 1933. With its harbour, 





ITS HARBOUR 


works, box-making and other industries have been 
established. Haifa, in fact, bids fair to become the 
great manufacturing district of Palestine. It may 
possibly be ‘that the provision now being made for 
shipping may be found to be inadequate in a few 
years’ time. This contingency has been allowed for. 
Additional wharves and docking facilities can easily 
be arranged within the breakwaters now nearing 
completion. 








The Humphris Press. 


WHEN, in our issue of December 11th, 1931, we described 
the Humphris toggle press we mentioned the fact that it 
could be used to great advantage in the production of 
black washers directly from sheet metal and that a plant 
for the purpose was then in course of construction in the 
works at Parkstone, Dorset, of Mass Products, Ltd., of 
Thames House, Westminster. This plant has now been 
completed and we recently it in operation. The 
accompanying engravings show the two sides of the main 
press and the plant in general. It is capable of producing 
washers at the rate of 6560 a minute for an expenditure 
of about 9 H.P 

It will be*noticed that the press is of a rather different 
design from that which was previously described, but that 
it embodies the same essential features. In the new press 
only a single line of toggle plates is used to force down the 
die plate, instead of the double toggles of the other design, 
but the characteristic of the even distribution of th« 
pressure over the surface of the plate is maintained. 

In the new press a series of inclined toggle plates is 
interposed between the die plate and another plate, which 
can be reciprocated horizontally beneath the top yoke 
of the machine. These toggle plates are plainly shown in 
all the engravings, and have the effect of converting the 
horizontal movement of the top plate into the vertical 
movement of the punch plate. The pressure of the top 
plate, upwards, against the yoke is, naturally, equal to 
that of the punching operation, but the sliding friction 
which would otherwise be introduced, is minimised by th: 
introduction of a series of rollers. Another series of rollers 
running on a light rail serves to hold up the top plate and 
provide for the retracting effect when the punch plate is 
rising. 

The horizontal movement of the top plate is effected 
by means of a heavy vertical lever, a prominent feature in 
the illustrations, which is pivoted to the bottom of the 
machine frame and is reciprocated at the top by a crank 
and connecting-rod. Another connecting-rod, slightly 
lower down, transmits the movement to the top plate 
itself. The object of using this lever and compound 
linkage is, we understand, to reduce the overall width of 
the machine by minimising the length of connecting-rod 
between the main driving shaft and the top plate. 

The really essential feature of this machine is that the 
pressure urging the die plate downwards is evenly dis 
tributed over the whole of its area, each of the toggle 
plates doing its share of the work, instead of relying on one 
central impetus, as is the case with most orthodox presses 
The merit of this arrangement will appear from the follow 
ing description of the punching out of washers in this 
press. 

We illustrate a set of punches and dies for this purpose, 
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which is capable of producing forty-one washers of two 
different sizes at each stroke of the press; that is to say, 
eighty-two washers are produced altogether, the smaller 
being made from the centre of the larger. Consequently, 
when the at 80 strokes a minute 
washers are struck out at the rate of 6560 per minute. 


machine is Tuning 








permit the introduction of bearers for carrying the sheets 
to the washer making plant by an overhead runway. It 
is obvious that the purchase of untrimmed sheets is an 
economy if it does not result in subsequent expense, and 
we understand that the makers are arranging to supply 
them in lots of | ton, instead of the usual bundle of three, 








WASHERI|MAKING PLANT GENERAL VIEW 


Incidentally, the small punching taken from the centre of 
the smaller washer can very conveniently be sold as scrap, 
and the remainder of the sheet provides a light and strong 
material for such purposes as the reinforcement of concrete, 
belt guards, fencing, forth, very convenient 
sizes. The equipment which we illustrate is capable of 
making washers of jin. and gin. diameter, but the work“of 


and 80 in 


in order to avoid the 
smaller bundles 

The sheets are slid by hand from the pile on to a table, 
which can be seen in the immediate foreground of the 
general view of the plant. They are then passed between 
a pair of rollers, operated by a simple hand gear, which 
give them a coating of oil on both sides and incidentally 


expense of clipping together the 








same illustration, into which they are pushed transversely 
by hand. The object of this press is to trim the sheet to 
correct size and to provide it with a series of marginal 
perforations which will ensure its subsequent registration 
in passing through the main press. Incidentally, half 
round notches are cut in the leading and trailing edges to 
represent the half-washers which would otherwise be subse- 
quently produced as the sheet entered and left the machine, 
and would contaminate the product of washers. Thers 
are seventy-two }in. holes down each side of the plate for 
registering or feeding purposes, and the 3ft. cut across the 
end of the plate to be effected at one stroke, and the effort 
necessary to shear through the metal amounts to about 
246 tons. The sheet, being in the rough state as it 
from the rolling mill, obviously cannot be centred directly 
It is therefore pushed back against an edge 
stop and then gripped endways between two levers. These 
levers are operated by a double-armed rocker and pull the 
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in the press. 

















PUNCH PLATE AND DIE 


sheet into a median position 
is cut off 
as the rows of registering holes are the determining factor 
in that direction. It will be readily understood that this 
simple action of trimming the sheet is more economical 


when the surplus at the end 
The precise dimensions sideways are immaterial! 


than the usual process of shearing each edge in turn under 
a guillotine. The then drawn out of the 
perforating press and is passed on to the feed table of the 
main press 


sheet is pre 


It first passes under a pair of smal! spiked wheels keyed 
shaft. The with the 
registration holes of the sheet and, on account of the tor 
sional strength of the shaft connecting the two wheels 
ensure that the sheet shall be moved forward squarely 
regardless of the contour of its extreme margin. 
diately following the spiked wheels there are two spring 
loaded fingers, one on either side, also furnished 
spikes to engage the perforations. These fingers are recip 
rocated by a connection from the crank shaft and feed the 
sheet forward step by step. 
to ensure the correct operation of this feed gear, and as a 
final precaution there are some dummies on the punch 


on to a transverse spikes engage 
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with 


Safety catches are arranged 
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OF MAIN PRESS 


FEED SIDE 


changing from one size to another involves only’ altering 
the punches and dies. 

The steel plates forming the raw material are of No. 18 
B.W.G., and are used just as they are dispatched from the 
mill, with the edges untrimmed. They weigh about 36 Ib 


apiece and are stacked in bundles of 1 ton with wooden 
spacers arranged between the bundles. 


These spacers 





OUTLET SIDE OF 


smooth out any rough buckling that may have been caused 
through handling in transport. These rollers are clothed 
with a tight serving of hemp rope, which holds a consider 
able supply of oil and distributes it evenly over the 
surface 

The sheets go forward, over idle rollers, and arrive in 
front of the pre-perforating press seen on the right of the 
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MAIN PRESS 


plate which enter the perforations and make the final 
registration. 

When the sheet arrives under the tools the whole of the 
punchings for eighty-two washers are effected simul- 
taneously at one stroke, but it may be better to describe 
the process as it progresses. The front edge of the sheet | 
first pierced by a row of forty-one punches jin. in dia 
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veter. ‘Then, as the sheet is fed forward, another row of 
punches cuts out washers jin. in diameter, with the first 
holes as centres. Finally a third set of punches fin. in 
diameter makes the larger washers round the same centres. 
When the sheet has passed three pitches the whole of these 
operations occur simultaneously at each stroke and then, 
as the sheet passes out again, it finishes with only the larger 
punches in operation. It is here that the merit of the 
Humphris system of toggle action becomes manifest on 
account of the excentricity of the loading on the punch 
plate. As the front edge of the sheet feeds under the small 
punches a load of 33-2 tons comes on that side of the plate 
only and, naturally, tends to tilt the ram of the machine. 
Again, as the sheet is passing out and is being operated 
on by the large punches the load on that side is 132-8 tons, 
with a reverse tilting tendency. Were it not for the fact 
that the toggle mechanism completely prevents the ram 
from actually tilting all the punches would be broken as 
the sheet left the machine. When all the punches are 
working simultaneously the total lineal cut is 16ft. 3in. 
and the pressure required 232 tons. This load is distri- 
buted by the toggle plates to such an extent that the 
bearing pressure on those plates does not exceed 1600 Ib 
per square inch, so that thorough lubrication can be 
effected. 

The finished washers fall down through the base of the 
machine on to two separate transverse conveyors and are 
elevated to a bench, where they are weighed out into bags 
of five and ten gross lots and trucked away to the store 
Che little punchings from the centres of the smaller washers 
are also collected and provide a scrap of considerable 
value, being used in the place of lead shot for counter- 
weight purposes. The perforated sheets are wired together 
in bundles of six pieces and, as already mentioned, provide 
a useful reinforcing material. 

It might be thought at first that the demand for this 
machine would be rather restricted, as its output is so 
great that it would quickly flood the market for any one 
article ; but the limitation is not really very severe. The 
fact that the press produces articles requiring very unequal 
pressures over their area enables it to be put to many 
services. The dies could, for instance, be set up to make 
the component parts of, say, an electric switch simul 
taneously, so that the more difficult parts would be pro 
duced at the same rate as the more simple, and the flow of 
parts would be uniform. The use of full-sized sheets as the 
raw material also enables processes of manufacture to be 
adopted which otherwise could not be used. 








The Clyde Railway Steamer 
Duchess of Hamilton. 


lHe new Clyde steamer the “ Duchess of Hamilton ™ 
an her official trials on Thursday of last week, June 23rd, 
snd was duly handed over to the London, Midland and 
Scottish Railway Company. She will be utilised in the 


Clyde excursion services of the company, and she is a 
worthy addition to a fleet of interesting steamers with 
«a world-wide reputation for comfort and service. The 


Duchess of Hamilton,’’ which will replace the famous 
steamer “ Juno,’ was built and engined by Harland and 
Wolff, Ltd., of Govan and Belfast, and her builders have 
embodied in her hull and machinery design the experience 
they have gained in the recent completion of ten ships 
of moderate draught for South American river service. 

Che new steamer has been built to comply with the latest 
Board of Trade rules and regulations for river and estuary 


narrowest of waterways. There are four decks entirely 
devoted to accommodation for passengers, two of which 
are enclosed, one partially enclosed, and one—the shade 
deck—fully open. In choosing the decorations, which 
have been artistically carried out, an effort has been made 
to utilise only the most permanent materials to produce 
the desired effect. The lower deck accommodation includes 


two tea-rooms and a smoking-room, while the dining 
saloon and lounge are on the main deck. Thermotank 
Punkah-Louvre ventilation is fitted throughout. The 


windows have been so arranged as to give uninterrupted 
views of the surrounding scenery. 

The principal dimensions of the ship are :—Length 
overall, 271ft.; length between perpendiculars, 260ft.; 
breadth moulded, 32ft.; depth moulded, 10ft. 7in.; 
draught, 7ft. 6in. The propelling machinery comprises 
a triple-screw arrangement of steam turbines driving the 
propellers direct, which are designed to give the ship a 
speed of 20} knots. The propellers are of a special high- 
speed type, and we understand that under full-power 
conditions propeller speeds of 800 to 900 r.p.m. are 
reached. 

Steam is generated in a large double-ended cylindrical 


design of the complete installation, economy, reliability, 
and minimum weight have been carefully considered. 
A feature of the uptakes is the fitting within them of 
Howden-Alexander “ Vortex” type dust catchers. The 
vessel was constructed under the supervision of the L.M.S. 
Company's chief marine superintendent, Captain J. W 
Harris, R.N.R., and the superintendent engineer, Mr 
A. T. Cotton. 








Steel Products for Mines. 


Oprnton has always been divided about the relativ: 
merits of steel and timber for use in mines, but recent!) 
the many advantages that steel enjoys over timber in th« 
case of arches and pit-props seem to have become mor 
generally realised. The United Steel Conn Ltd 
have during the past two years undertaken a large amoun' 
of experimental work designed to meet the special require 
ments of the mining industry. The accompanying illu. 
tration shows two sizes of steel arches manufactured 





STEEL 


boiler, designed for a working pressure of about 220 Ib 
per square inch, burning coal under forced draught on the 
enclosed stokehold principle. From the boiler the steam 
passes through the high-pressure turbine, which is direct 
coupled to the centre propeller. From this turbine it 
exhausts to two separate low-pressure turbines driving 
wing propellers, and then exhausts to the individual con- 
densers, which are of the regenerative type. The con- 
densate after being filtered is passed by the feed pump to 
the heaters, where it is finally heated by the auxiliary 
exhaust, before returning to the boiler, thereby obtaining 
@ maximum economy. For manceuvring purposes an 


















Pe ee 
q 
b a 








THE TURBINE STEAMER 


steamers. As will be seen from the accompanying engrav- 
ing, the “‘ Duchess of Hamilton ” resembles closely current 
Clyde turbine steamer practice, having a straight stem 
and a graceful stern, with two funnels. In addition to a 
rudder aft, bow rudder has also been 
her in navigating with in the 
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DUCHESS OF HAMILTON 


astern turbine is incorporated in each low-pressure turbine 
casing, and is designed to develop about 60 per cent. of 
the ahead power. The auxiliary machinery includes the 
usual Weir circulating, air and feed pumps, also Howden 
forced draught fans, all of which are separately driven 
and are of the most up-to-date type. Throughout the 





ARCHES FOR 


the Frodingham Iron and Steel Company, Ltd., a sub 
sidiary company of the United Steel group. Experiment 
has shown that the most suitable sections are 6in. by 44in 
by 20 lb., 5in. by 4}in. by 18 Ib., din. by 3in. by 14 lb 
4in. by 3in. by 10 Ib., 4in. by 2}in. by 10 Ib., and 4in. by 
2in. by 11-33 1b. per foot rolled steel joists. The diffi 
culty of withdrawal associated with the use of rigid stee 
props has always been a disadvantage. A patente! 
collapsible prop has, however, recently been introduced 
by the Frodingham Company, and has, we are informed. 
proved very successful under actual working tests. Even 
with heavy loads of from 40 to 50 tons, the props have, w: 
learn, been quite easily withdrawn without danger to 
those employed in the operation. It is stated that ther 
is no possibility of the locking arrangement failing unde: 
load. 








Strength of Metals at High 
Temperatures. 


Tue Department of Scientific and Industrial Kesearc!: 
has just issued a memorandum entitled “‘ The Strength 
at High Temperatures of Six Steels and Three Non-ferrous 
Metals.’’ The report deals with the results of an examina- 
tion of the mechanical properties of six heat-treated steels, 
namely, 0-5 per cent. carbon steel, 3 per cent. nickel steel, 
nickel-chromium steel, chrome-vanadium steel, stainless 
steel and staybrite, and also three non-ferrous metals, 
viz., phosphor bronze, duralumin, and 60: 40 brass. 

In the main, the short-time tensile and creep properties 
have been determined at 300 deg. to 600 deg. Cent. for 
the steels, and at 150 deg. to 500 deg. Cent. for the non- 
ferrous metals. From the creep tests the stress-tem- 
perature relations for rates of creep down to 10~in. per 
inch per day have been obtained. 

Notched bar impact tests on British Engineering 
Standards Association beam type test pieces have been 
carried out between (0 deg. and 700 deg. Cent. on the carbon 
and nickel steels. 

Results obtained for the tensile and creep properties 
of the materials provide information permitting the 
estimation of suitable working stresses at different 
temperatures. 

It is shown that the nickel steel is no better than the 
carbon steel at 400 deg. Cent. and above, the nickel 
chromium steel is definitely inferior to the other low- 
alloy steels, and the chrome-vanadium steel is inferio: 
to the nickel steel and carbon steel at 500 deg. Cent. 
Stainless steel has similar creep characteristics, but 
definitely superior to the low-alloy steels. 

Staybrite offers greater resistance to creep than the other 
steels at similar temperatures. It withstands relatively 
high stresses for long periods with little creep, but owing 
to its low limit of proportionality, considerable initial 
permanent deformation occurs under these stresses. 

Of the*three non-ferrous metals, phosphor-bronze is 
the superior, and both phosphor-bronze and duralumin 
are much superior to 60: 40 brass at 250 deg. Cent. and 
above. 

The properties of several other -steels and non-ferrous 
metals are being determined in the course of the main 
programme of research, and reports on the work are being 
prepared for publication. 


Is 




















JuLyY 1, 1932 


THE ENGINEER 


ig 











Multi-Spindle Drilling Machine. 


Ws illustrate herewith an example of 4 new range of 
machines placed on the market by Kitchen and Wade, 
Ltd., of Halifax. The machines of this range have been 
designed primarily for valve hole drilling and reaming 
on automobile work, but they can be arranged to suit 
other requirements involving rapid repetition production. 


by the Air Ministry. The cylinders are steel barrels 
screwed into cast aluminium heads and have a bore of 
4}in., with a stroke of 5}in. The compression ratio is 
5-3 to 1. Aluminium alloy is used in the construction of 
the pistons, which are fitted with two gas and two scraper 
rings and hollow gudgeon pins of large diameter. The 
connecting-rods are machined from a special high-grade 
steel, and the big ends are lined with white metal. The 
crank shaft is of the standard six-throw type, machined 
from a solid forging, and is carried in eight white metal 


control that should the flue temperature drop abnormally 
on account of the fire going out, the set will be stopped, 
and any possibility of an explosion occurring through the 


accumulation of oil vapour and air be precluded. The ther 
mostat in the water circuit shuts off the motor and the 
lighting spark when the water temperature rises one or! 
two degrees above any predetermined limit, and restarts 
the machine following a drop of temperature. The makers 
claim that the valve which is used for shutting off the oi! 
supply to the burner is quite drip-free when closed, and 
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MULTI-SPINDLE DRILLING MACHINE 


The engraving shows the middle size machine, with 
eight spindles at fixed centres. The drive is by motor 
mounted at the top of the column and is ‘transmitted 
through reducing gears, then by hardened spiral bevels 
to the main driving spindle. The head is made 
either as shown, namely, with the bearings and spindles 
permanently fixed, or in two portions, consisting of a 
back slide on the column faces with provision for fixing 
« variety of multi-heads. The second-named type is of 
service when the quantities of work do not justify the 
installation of a machine for one particular job. The 


head gears are of nickel chrome steel hardened and ground, | 


and are lubricated continuously by an internal oil pump 
he spindle bearings are of phosphor bronze, and enclosed 
ball washers are fitted to take the thrust of the spindles 
Balancing of the head is achieved by a deadweight inside 
the column. A safety arrangement on the head prevents 
damage should the chain break, and there is a lock inside 
the column for fixing the weight for overhaul or replace - 
ments. The power feed is entirely enclosed, the top gear 
and the worm wheel running in an oil bath. A positive, 
adjustable trip motion is provided for drilling to depth. 
Che rack pinion and rack are of chrome-vanadium steel, 
and a large hand wheel provides a means for the quick 
and sensitive adjustment of the head. 








150 H.P. Air-Cooled Aero Engine. 


As perhaps our readers are already aware, D. Napier 
and Son, Ltd., have recently introduced a six-cylinder 
inverted air-cooled engine of 150 H.P., suitable for civil 
aviation purposes. Successful flying tests have been made 
during the past few months at Heston Aerodrome with one 
of these engines fitted in a Spartan “ Arrow "’ machine, 
and a certificate of airworthiness has been granted to it 


Om BURNING EQUIPMENT FOR HEATING- BOILERS 


lined plain bearings, with a deep groove type ball bearing 
to take the thrust from the air screw. The crank case is 
cast in light alloy. The valve gear consists of one inlet 
and one exhaust valve per cylinder, operated by an over 
head cam shaft, and the whole mechanism is enclosed in 
a detachable aluminium case. Two varburetters of th« 
Claudel-Hobson type are fitted. A pressure pump driven 
off the cam shaft vertical drive shaft supplies oil to the 
big ends, and two scavenge pumps are fitted to return the 
oil to the tank. The engine has a dry weight of 410 Ib., 
and normally develops 150 B.H.P. at 2000 r.p.m. Its 
maximum output is 170 B.H.P. at 2300 r.p.m. At full 
power—170 B.H.P.—the engine on test showed a con 
sumption of about 0-63 pint of fuel per B.H.P. hour 
The approximate dimensions of the engine shown in the 
accompanying illustration are:—Length, 4ft.  1in.; 
width, 2ft. 2in.; and height, 2ft. 74in. 








Domestic Oil Firing. 


which we illustrate 
Ltd., of Gilmour 


Tue domestic oil firing equipment 
is made by Laidlaw, Drew and Co., 
street, Edinburgh, and is primarily intended for such 
purposes as firing the “ boilers "’ of the central heating 
systems in residential buildings. It is, however, obviously 
applicable to a number of other services. The unit com 
prises an electric motor of about one-third of a horse 
power, which drives directly an oil pump and an air blower. 
The pump supplies the oil to an atomiser in the burner 
tube at a pressure which ensures its thorough breaking up. 
The mixture of oil-vapour and air is ignited by electric 
sparks from an ignition coil arranged in connection with 
the motor. There are two thermostats in the chimney 
flue, and in the water circuit of the boiler, which auto 
matically control the operating of the burner. The 
thermostat in the chimney is so connected with the motor 


cannot result in a dangerous accumulation of unburned 


oil in the burner. 








Carbon Black 


Work is being undertaken by the National Research 
Council of Canada with the object of improving the 
yield of carbon black, if possible, without reducing its 
quality. The line of work first followed was the decom 
position of the gas by means of an arc, which was caused 


Research. 


to spread, so as to increase the area of contact. High 
tension currents of the order of 500 watts at 10,000 
volts were used for the are. Yields of 10 per cent 


carbon and higher were found to be obtainable; the 
exit gas contained an appreciable percentage of acet ylen 
and ethylene and a considerable quantity of hydrogen 
The quality of the black was good. Its particle 
size was equal to that of the best blacks used in 
rubber compounding and it gave satisfactory results as 
regarded tensile strength, &c., when used in rubber tire 
stocks. Its adsorptive capacity was favourable, being 
lower than that of the finer grades of rubber black mad: 
by the channel process. It has been concluded, however, 
that, owing to the high power consumption in this process 
of making carbon black, the fact that increase of the ar: 
current raised the proportion of graphite produced and 
that small units would probably have to be used in trans 
lating the process to a large scale, the cost of production of 
carbon black by the process would be such that only special 
purpose black could be produced competitively by it. It 
is hoped to pursue the investigation of the process from 
this point of view. In the meantime a careful theoretical 
analysis of carbon black flame has been made and an 
apparatus on new lines planned. In this connection it is 
interesting to note that in an apparatus in which a jet of 
oxygen was burned in the gas unexpectedly no carbon 
black was formed. 
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Automatic Surface Grinding 
Machine. 


\ new horizontal-spindle automatic surface grinder 
illustrated below has recently been developed by A. A. 
Jones and Shipman, Ltd., of Leicester. The wheelhead 
spindle is made from nickel-chrome steel, and is carried in 
long adjustable phosphor bronze bearings. The back end 
of the spindle where the driving pulley is fitted has an 

















SURFACE GRINDING MACHINE 


additional support or outboard bearing. The saddle is 
mounted on a V-slide to ensure accuracy in all positions. 
It is provided with elevating mechanism, operated through 
a spiral worm and worm wheel. By this means a very 
smooth and even movement is applied to the elevating 
screw. Cross feed is obtained by the movement of the 


wheel head, and not, as usual, by the movement of the 


table. The head can be fixed in varying positions on the 
slide. Automatic feed to the cross traverse, varying from 
Hin. to 0-125in., can be given at each reversal of the 


table or at one end of the stroke only if desired. The 
change over from hand to automatic operation of the 
table is quickly effected by the movement of the lever 
through a few degrees. The table can be instantly stopped 
or started while the automatic traverse is engaged by means 
of a handle on the right-hand side of the machine. Auto- 
matic knock out is also provided by means of adjustable 
stops at the side of the back slide. 








161-kV Circuit Breakers. 


THE accompanying illustration shows a_ three-phase, 
S00-ampére, 161-KV oil circuit breaker with a breaking 
capacity of 24 million kVA, forming part of a group of 


is 6ft. 6im. in-diameter by 20ft. high and contains 
1830 gallons of oil, whilst the 132-kV breakers are 
16ft. din. high and contain 920 gallons. A_ special 


system of bushing removal designed by the makers enables 
the large condenser bushings to be inserted or removed in 
a short space of time without altering the alignment of the 
fixed contacts, which remain in_ position and without 
having to empty and refill the tanks. The rectangular 
projection of each tank houses the link mechanism, which 
gives a parallel motion to the moving contacts, the three 
units of each breaker being operated simultaneously by 
a motor drive operating through an enclosed horizontal 
shaft. The special contacts employed are said greatly 
to reduce the arcing period and to ensure consistent 
operation. While it is not claimed that these are 
the largest breakers that have been designed, they 
serve to show that the firm responsible for their 
design and manufacture is capable of coping with the 
present-day requirements, both as regards voltage and 
rupturing capacity. 








Swiss Railways—8800 H.P. Electric 
Locomotive. 


DEVELOPMENTs in electric locomotive design in Switzer- 
land have naturally been closely connected with traftic 
requirements, and two entirely different tendencies can 
be clearly observed. One is to provide a very frequent 
service with light trains running at short intervals, and 
the other to increase the power of locomotives in order 
to make them suitable for different duties, which may 
include the handling of the heaviest trains. In the 
first case the conditions can be met by motor coaches, 
which, if designed for a sufficiently high output, can 
be used for express trains as well as for local service, 
as, for example, on the Bern-Neuenberg line. When, 
however, a single-track section cannot be converted 
into a double-track section, it is not always possible to 
obtain a very great increase in the frequency of trains. 
The conditions in the case of heavy trains are different, 
as the limiting factors are then the length of the station 
track and the power of the locomotive, which has been 
considerably raised since the latest locomotive was put 
into service by the Swiss Federal Railways. 

The specified conditions which this engine was designed 
to meet were that it should be capable of hauling express 
trains of 600 tons and goods trains of 750 tons at speeds 
of 38-5 and 31 miles respectively on the St. Gothard 
Railway gradients of 1 in 37. These duties were far more 
severe than any previously specified, the most powerful 
electric locomotive at the time the new Swiss engine was 
ordered being a goods locomotive on the Virginian Rail- 
way, U.S.A., built in three parts with twelve driving axles 
and six running axles, with an axle load of about 35 tons, 
and capable of developing an hourly output of 7125 horse- 
power at 28 miles per hour. In Europe the railway com- 
pany that held first place was the Paris-Lyons-Mediter- 
ranean, with its Oerlikon locomotives capable of developing 
5400 horse-power, in use on the mountain section Culoz- 
Modane, and these are said to hold stil! the record as 
regards European single locomotives. 

In order to satisfy the stipulated conditions the new St. 
Gothard locomotive shown in the accompanying illus 
tration had to be provided with eight driving axles and 
to be divided into two parts, each having three carrying 
axles, partly to facilitate the rounding of curves and 
partly to take the portion of the weight exceeding the 
permissible adhesive weight. As shown in the illustration, 
one carrying axle is placed at each end of each section and 


with the secondary winding of the transformer, the centre 
point of which is earthed. 

As in the case of other locomotives belonging to the 
Swiss Federal Railways, speed regulation is obtained by 
altering the pressure applied to the motors, but, contrary 
to the usual practice on these railways, the tappings of 
the transformer are on the high-tension side and the 
current that has to be handled by the switchgear is con- 
sequently reduced. The new locomotive is designed for 
regenerative braking, in accordance with the method 
introduced in 1918. The conditions specified were that it 
should be possible with electric braking to limit the speed 
to 21-7 miles per hour on inclines of 1 in 37 during the 
whole down-grade run on the St. Gothard line, and that 
it should also be possible to reduce the speed of the loco- 
motive running light to 3-1 miles per hour in about two 
minutes on an incline of | in 37. These conditions have 
been met, and it is also possible to bring the locomotive 
to a standstill by means of the regenerative braking 
equipment. The locomotive is also provided with hand 
and compressed air brakes, the compressed air being sup 
plied by an Oerlikon reciprocating compressor capable oi 
giving 106 cubic feet of air per minute. 

Measured at the shaft, the one-hour rating of each motor 
specified was 450 horse-power at 38-5 miles per hour, and 
the continuous rating 410 horse-power at 40-9 miles per 
hour. Under these conditions it was specified that th: 
temperature rise should not exceed the maximum fixed 
by the 1918 standards for stationary machines, but th« 
output with this temperature rise has been considerably 
exceeded. The following table gives the main particulars 
of the locomotive : 


ee 1B, 1B.14 1B 1B. 1 
Length over buffers , 34 m. (111 ft.) 
Total wheel base of a locomotive half 12-5 m. (41ft.) 
Total wheel base of the locomotive 29 m. (95it.) 
Diameter of driving wheels. 1350 mm. (4ft. Sin.) 
Diameter of carrying wheels 950 mm. (3ft. lin.) 
Gear ratio .. .. . 1: 3-47 
Number of driving wheels 16 
One-hour rating, measured at motor 

shaft .. . : ‘ S800 HD 
Tractive effort at periphery of driving 

wheel for the one-hour rating (effi 

ciency of gears taken as 100 per 

cent.) ba ‘ 7 38,300 kilos. (84,200 11 
Speed corresponding to one-hour 

rating... .. . ‘ 62 km. /h. (38-5m.p.h 
Continuous rating, measured at motor 

shaft .. 8300 H.P. 


Tractive effort at periphery of driving 
wheel for the continuous rating’ 
(efficiency of gears taken as 100 per 


cent.) es oe . 34.500 kilos. (76,000 Ib 
Speed corresponding to continuous 

rating. . ‘ 65km. h. (40-3 m.p.h 
Maximum speed 100 km. /h. (62 m.p.h.) 


About 60,000 kilos 
(132,000 Ib 


Maximum tractive effort when starting 

Weight of the mechanical part 125 tons 

Weight of the electrical equipment, 
including compressor set and rv 
generative braking equipment 

Weight of the locomotive 

Driving axle load. . 


119 tons 
244 tons 
About 20 tons 


When comparing the output and tractive effort figures 
with the corresponding values for other locomotives, the 
makers explain, it must be borne in mind that the values 
of maximum permissible temperature specified for the new 
engine were relatively low, and if more recent regulations 
regarding temperature rise had been adopted the output 
and tractive effort figures would have been higher. Accord- 
ing to tests, the driving motors have a one-hour rating of 
550 horse-power instead of the specified 450 horse-power 
and a continuous rating of 520 horse-power instead of 











Ol CIRCUIT BREAKER 


twelve similar circuit breakers in the course of manufacture 
at the Metropolitan-Vickers Electrical Company’s works. 
rhese are said to be the largest oil switches so far manu- 
factured in this country. 





Each tank of the breaker 














8800_H.P. ELECTRIC LOCOMOTIVE 


one in the middle. The outer carrying axle of each section 
of the engine and the neighbouring driving axle form a 
two-axle bugie, and all the axles have side play, the result 
of these arrangements being that curves are taken with 
ease. ° 

The arrangement of the internal equipment on each 
section was mainly determined by the position of the 
transformer, which is mounted above the middle axle in 
each case. There are two motors per driving axle. They 
are placed transversely and through double reducing gear 
drive a wheel through which the driving axle passes and 
to which it is coupled elastically. In the event of the 
adhesive weight proving insufficient in the case of difficult 
starting and bad rail conditions, it can be increased by 
about 12 tons by means of an adhesion augmenter, which 
consists of a compressed air cylinder above the middle 
carrying axle, arranged to take the weight off the latter and 
to transfer it to the driving axles. Portions of the sides 
of the locomotive are detachable, so that the motors can 
readily be removed. The two motors of each driving axle 
are connected in series, and the four groups of motors of 
each section of the locomotive are connected in parallel 








410 horse-power. The trial runs with the preseribed 
trailing weights of 600 for express trains and 
750 tons for goods trains are said to have been entirely 
successful, both as regards running and the operation 
of the electric regenerative braking system. With its 
output of 8800 horse-power the locomotive is claimed 
to be the largest in the world. The electrical equipment 
was made by the Oerlikon Company and the mechanical 
part by the Swiss Locomotive and Machine Works, of 
Winterthur. 


tons 








ALTERATIONS made to one of the units at the Troll- 
hattan hydro-electric plant in Sweden have increased its 
capacity from 12,500 H.P. to 17,800 H.P., and its effi- 
ciency from 86 to 91-6 per cent. It now requires more 
water, but the gain may be expressed as getting 13,800 H.P. 
for the same water as originally gave 12,500 H.P. The 
machine is of the horizontal double-runner Francis type, 
and was originally built in 1910. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Normal Activity. 


MrpLaANpD and Staffordshire heavy engineering 
industries have now entered upon what is normally a 
quiet season, it being usual for demand to contract during 
July and August. When one takes into account the general 
slackness in trade and the fact mentioned above, the output 
at date is by no means unsatisfactory ; indeed, in certain 
instances there is cause for congratulation. A Birmingham 
tube company is busily engaged upon the manufacture 
of a large section of the Irak oil pipe line, and several 
hundred men are assured of regular work for well over 
twelve months. Bilston steel works plant is producing 
the cast steel ingots from which the tubes are being made, 
and here, again, there is marked activity. When it is 
stated that over 300 tons of steel are rolled into tubes 
every 24 hours, some idea of the importance to this district 
of the contract secured by Stewarts and Lloyds in connec- 
tion with the Irak pipe line, here referred to, may be 
gathered. As recently noted in my letter, automobile 
engineering firms are also better engaged upon light 
vehicles than is often the case at the end of June, and this, 
in turn, affects the makers of accessories and components. 
Taken on the whole, therefore, this area has something to 
be thankful for, although it is freely admitted that, speak- 
ing collectively, the heavy industries show no real variation 
in industrial momentum from recent months. The demand 
for iron and steel remains relatively poor and the attendance 
on ‘Change in Birmingham this week was not up to 
standard. The past week has introduced no new feature 
into the iron and steel market locally, and the volume of 
business transacted did not afford any serious test to 
prices in the uncontrolled branches of the market. Con- 
sumers continue to make purchases on hand-to-mouth 
lines, and producers are not satisfied with the specifications 
against contracts on their books. Generally speaking, 
heavy engineers are having a quiet time and their con- 
sumptive requirements are insufficient to absorb the current 
output of the furnaces and mulls in the Midland area. 


Successful Trading. 


The directors of W. and T. Avery, Ltd., are 
being congratulated upon the excellent results achieved 
by the firm last year. True, the net earnings were some 
£4000 below those of the previous year, but a net profit 
of £100,022 is certainly a creditable performance, especially 
under the very difficult trading conditions which prevailed. 
When the balance brought forward of £56,268 was added 
there was available £156,290. As last year, the ordinary 
shareholders are to receive a dividend of 15 per cent. 
leas tax. The allocation to reserve is reduced from £13,451 
to £10,000, while the balance to be carried forward 
about £1500 lower at £54,797. With the addition now 
made, the reserve amounts to £350,000. 


Pump Manufacturers’ Improving Trade. 


The directors of the Rees Roturbo Manufacturing 
Company, Ltd., Wolverhampton, after stating in their 
annual report that the general trade depression had 
adversely affected sales during the past year, add the 
cheery news that since the present year set in they are 
able to record a considerable increase in the value of orders 
The company’s trading report for 1931 shows that the 
surplus on trading, after providing for maintenance of plant, 
loose tools, buildings, bank charges and directors’ fees, 
was £2504. Interest of first debentures consumed prac- 
tically the whole of this sum. The interest on second 
debentures has not been paid, but the directors feel that 
it is necessary to make provision for it, and for depreciation 
on plant, machinery and patterns at the usual rates, 
and they recommend that this be made by transferring 
£4418 from the general reserve account, leaving this 
account at £5800. 


Coventry Water Undertaking. 


The annual report and accounts of the Coventry 
Corporation water undertaking for the year ended March 
31st last show gross profits amounting to £48,784 and net 
profit £7350. It is recommended that the balance be carried 
to the appropriation account, £1455 to be utilised for new 
services, £5263 for new mains and £632 to be placed to 
the reserve fund. The total quantity of water supplied 
to consumers was 1,743,484,000 gallons, an increase of 
72,822,000 gallons compared with the previous year. 
This represented a daily average of 4,763,647 gallons for 
all purposes, the daily average consumption in the case 
of domestic supplies being 18-78 gallons per head. 


Finished Iron. 


The Staffordshire finished iron trade still lacks 
vigour. There is an occasional spurt in some particular 
department, but lasting improvement continues illusive. 
Staffordshire mills rolling bars of merchant quality 
such as claim the classification of ‘‘ Crown "’ iron, are hav- 
ing to contend with intensified pressure from makers in 
the Lancashire area. Some makers in that district are 
offering supplies at £8 15s. This price is declared to be 
uneconomic for bars rolled from puddled iron. The 
downward movement is strongly resisted and Staffordshire 
houses adhere to the £9 basis. Quotations range from £9 
to £9 15s. Local selling prices of Crown iron and common 
iron have suffered a drop in recent months under pressure 
of competition for orders, but makers are not prepared to 
go further. Producers of tube strip maintain their quota- 
tion of £10 10s. There is no change in the basis price 
of marked bars, which remains at £12 per ton at makers’ 
works, 


Pig Iron. 


Midland blast-furnacemen are booking very little 
new business. The requirements of district forges and 
foundries are hardly maintained at recent levels, probably 





because of seasonal influences. Some of the furnaces have 
substantial contracts on their books, but it is difficult 
to obtain specifications for delivery owing to the lightness 


of consumption at the foundries. Northamptonshire 
smelters are making a bold bid for the Northern markets 
and there are reports of complaints from Cleveland blast 
furnacemen of the pace set by Midland sellers. Stocks 
at the Northampton furnaces are being kept within bounds 
as a result of the business done outside this area, but there 
is very little profit accruing and furnacemen would welcome 
an accession of demand from Midland users. So far as 
prices in this zone are concerned, they remain as fixed 
by the Central Pig Iron Producers’ Association. They 
come this week under review, but no alteration is expected 
from the rates which have been current during the past 
month. These were Derbyshire No. 3 foundry, £3 6s., 
forge £3 1s., Northamptonshire No. 3 foundry £3 2s. 6d., 
forge £2 17s. 6d., North Staffordshire No. 3 foundry 
£3 6s., forge £3 1s., all per ton delivered Black Country 
stations. Blast-furnacemen experience no difficulty in 
getting adequate supplies of furnace coke. Values tend 
to become slightly lower but ovenmen for the most part 
hold out for a renewal of contracts at the prices lately paid. 


Steel. 


There has been no movement worthy of note 
in the steel trade during the past week. This remark 
applies equally to the finished and the half-products 
branches. Demand is undisturbed from recent levels, 
and the various classes of material continue to be quoted 
as a week ago. Steelmasters are looking to the new 
quarter for inspiration and the quarterly gathering in 
Birmingham is awaited with some impatience. Producers 
are eager to probe the future of consumptive demand, and 
the resultant activity at their own works, and they look 
to the midsummer meeting to afford some insight into 
these matters. 


Galvanised Sheets. 


Galvanised sheet prices, though 
by manufacturers to be unremunerative, have, as yet, 
made no recovery and sales continue to be made on the 
basis of £9 5s. for corrugated sheets of 24-gauge. A number 


considered 


| of local mills require higher prices, but it is possible to 


| £9 5s. per ton f.o.b. 


is | 


satisfy all present requirements from the sources quoting 
Overseas and home demand is much 
as a week ago and mills are short of orders. Tin-plates 
are now quoted I4s. 9d. in this market, values having 
become somewhat firmer as a result of recent improved 
buying 








LANCASHIRE. 


(From our own ¢ orres pondents ) 


MANCHESTER. 


Coal Trade Economics. 


SEVERAL matters of interest were discussed by 


| Mr. Joseph Ramsden, presiding at the annual meeting 





of Manchester Collieries, Ltd., whose profits for the past 
financial year represent an improvement over the previous 
year, and enable the directors to recommend a dividend 
of 2 per cent. on the ordinary share capital. Mr. Ramsden 
explained that the scheme which has been under negotiation 
during the past year for the amalgamation of the whole 
of the collieries in Lancashire had failed to materialise, 
the chief stumbling block being the question of finance. 
For the time being, at all events, the amalgamation 
efforts have definitely broken down, notwithstanding that 
about 80 per cent. of the coalowners in Lancashire were 
in favour of amalgamation in principle. Mr. Ramsden 
is still of the opinion that financial unification of the whole 
of the Lancashire collieries would go a long way towards 
solving the difficulties of the coal-mining industry, more 
especially on the selling side. On the question of dis- 
tribution, he stated that there were many directions in 
which economies could be effected, and he looked forward 
to the time when very much closer co-operation would 
exist between the collieries and the distributors. “ In 
the main, the cost of distribution remains far too high, 
and the differences between the cost of production of most 
commodities and the selling price to the consumer are too 
great and require the close attention of industrialists.” 
Economy in expenditure is being effected by the system 
of budgeting which has been instituted, whereby the 
various departments estimate their requirements at the 
beginning of each year. These estimates are closely 
scrutinised by the board of management, and no extra- 
ordinary expenditure is sanctioned unless it is necessary 
from the point of view of safety and efficiency, or unless 
the department concerned can show that the expenditure 
will make for economies in working. 


Centralised Buying for Industry. 


On this question of business budgeting, many 
Lancashire engineers will be interested in the fact that a 
Manchester district branch of the British Industrial Pur- 
chasing Officers’ Association has just been formed, as the 
result of a meeting held in the Engineers’ Club, Man- 
chester, when Mr. L. H. Swinbank, who is President of 
the Association and also controller of purchases in Imperial 
Chemical Industries, Ltd., delivered an address in which 
the advantages of carefully organised industrial pur- 
chasing were stressed. Mr. H. Lomas, of Turners’ Asbestos 
Cement, Ltd., Trafford Park, Manchester, has been elected 
Acting Chairman of the new branch. 


A Ship Canal Jubilee. 


A milestone in the history of the Manchester Ship 
Canal was reached on Monday of this week, for it was on 
June 27th, 1882, that important decisions were reached 
by industrialists, financiers, and civic authorities at a 
meeting organised by the late Mr. Daniel Adamson, and 
held at his home in West Didsbury, Manchester. More- 


than five years elapsed after this meeting, however, before 
legislative and financial and other difficulties were over- 
come, and an actual start was made on the work of con- 
structing the Ship Canal. 


About 17,000 men were engaged 








for rather more than six years on the task of cutting this 
35-mile waterway from Manchester to Liverpool, and it 
was not until the beginning of 1894 that the formal open- 
ing of the canal took place. Since that time development 
has succeeded development, and Manchester now ranks 
high among British ports, especially in the oil-carrying 
trade, the extensive oil-handling installation at Stanlow 
being one of the most modern in the country. 


Non-ferrous Metals. 


Reaction has been very much in evidence in all 
sections of the market for non-ferrous metals during the 
past week, and values generally have lost ground, com- 
pared with a week ago. The loss has been perhaps most 
marked in the case of tin. At one time the approaching 
operation of the new output restriction programme as 
from the beginning of next month proved a “ bullish ” 
factor, and prices firmed up in consequence. Heavier 
offerings of the metal, however, at the higher rates reversed 
the tendency of the market, and the easiness has con- 
tinued since, current quotations representing a fall of 
exactly £3 per ton on the week. In copper, buying interest 
at one time showed indications of improvement, but the 
spurt was short-lived. Prices moved up to some extent, 
but subsequent reaction has brought values of standard 
brands of the metal to roughly 15s. per ton below what 
they were a week ago. With heavy stocks of the metal 
available, and very little sustained demand from con- 
sumers, the statistical position of lead hardly favours 
stability, and the gain of 5s. per ton reported a week ago 
has since been lost. Renewed weakness has characterised 
the spelter section. Inquiry has been on a very moderate 
scale, and quotations are easier on balance to the extent 
of between 5s. and 7s. 6d. per ton. 


Iron and Steel. 


The beginning of the annual holidays in the 
Lancashire towns, many of which include important iron 
and steel-consuming industries as well as cotton mills 
among their activities, is a factor which makes for seasonal 
slackness on the iron and steel markets here, whilst with 
regard to pig iron in particular the approach of the meet- 
ing of Midland makers on Thursday of the present week 
tended to a postponement of business that would other- 
wise have been placed. Under the circumstances, sales 
of foundry iron here during the past week have been 
limited, although the general price situation is much the 
same as before. For delivery to consumers in the Man- 
chester price zone, Derbyshire, Staffordshire, and Cleve- 
land brands are maintained at 67s. per ton, Northampton- 
shire being quoted at 65s. 6d., Derbyshire forge iron at 
62s., Scottish foundry at about 84s. 6d., and West Coast 
hematite at 8ls. Finished iron prices are steady at 
£9 15s. per ton for Lancashire Crown bars, and £10 5s. 
for best bars, sales being of a hand-to-mouth character. 
Inquiry for iron and steel forgings has shown a slight im- 
provement during the past week compared with recent 
experience, and there has been more actual business passing 
in alloy steels. In other respects, however, the steel trade 
locally is in an unsatisfactory position, and forward con- 
tract buying of any consequence is rarely reported. Sections 
are at £8 7s. 6d. per ton, joists at £8 15s., tank plates at 
£8 17s. 6d., boiler plates at from £8 10s. to £8 12s. 6d. 
for acid and basic descriptions, and £9 7s. 6d. for 3in 
and upward bars. Small bars are not too strong in tend- 
ency, offers by re-rollers ranging from £6 15s. to £7 per ton. 


BarRROW-IN-FURNESS 
Hematite. 


There is still no improvement in the 
pig iron trade in this district, and sellers are patiently 
waiting for the turn in trade which they feel will come. 
The question they are asking is, When ? With the value 
of the pound, combined with the tariffs, they are con- 
vinced that once the change comes there will be plenty of 
business to be done. Quite apart from home buyers who 
would come into the market, buyers who hitherto have 
been attracted by foreign iron and steel, there is the possi- 
bility of much better trade abroad. The Continent was a 
fairly good buyer in pre-tariff days, and there are also 
America andthe Dominions. Trade is now so circumstanced, 
as far as iron, is concerned that any change should be for 
the better. Iron of special analysis should find a ready 
market when the increased demand does come. In the 
meantime, the output is just about cleared by buyers and 
local steel departments, and the stocks are not coming down 
much, except at works which are not producing at all. 
There is still no forward booking of orders, but that will 
come when the cloud lifts. Naturally with production 
low, the iron ore market is quiet, for neither the local 
demand nor the outside requirements are anything like 
on the heavy side at present. The steel market is quiet 
and fresh orders are hard to secure. The rail mills at 
Barrow are still engaged, but it is not known how long 
they will be kept going, in view of the dearth of inquiries. 
Shipping continues to be very quiet. Shipbuilding con- 
tinues to be dull and engineering is not so brisk. There 
might be brighter news as regards shipbuilding and engi- 
neering in a few months’ time, or perhaps earlier. 


hematite 








SHEFFIELD. 
(From our own Correspondent.) 


The Heavy Trades. 


Siens of a revival in the steel trades are very 
slow in making their appearance, and it is difficult to detect 
any evidence of advance in the general position. Some 
trades have made progress during the present year, but 
they are not all maintaining the ground gained, while 
others have not yet emerged from the unsatisfactory 
state in which they have been for a considerable time. 
On the heavy steel-making side, production remains at 
about the same levels as have been reported recently. No 
new furnaces have been placed in commission for some 
time, nor have any been closed. It is not by any means 
easy, however, to dispose of outputs, as there is a scarcity 
of substantial orders ; and the inquiries are not of a very 
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inspiring character. In heavy manufactures the pro- 
duction of hollow-forged drums of great size, for resisting 
high pressures, continues to provide a useful amount of 
work. The call for shipbuilding steel remains poor, and 
there is a great shortage of railway work. The adminis- 
trators of the Chinese Boxer Indemnity Fund are in the 
market again for materials, and are now asking for tenders 
for rails and other permanent way requisites, while it is 
expected that they will shortly be placing orders for 
rolling stock, wheels, axles, and tires. Any work obtained 
by Sheffield and district under these arrangements would 
be very welcome. The quantity of railway materials taken 
by India during the past two years has been very small, 
but there has been some improvement lately. A railway 
order recently announced is one for switches and crossings, 
placed with Edgar Allen and Co., Ltd., by the Crown Agents 
for the Colonies. 


Lighter Branches. 


A better tone characterises the lighter trades of 
Sheftield as a whole than that which is to be found on the 
heavy side. The stainless, heat-resisting, and acid- 
resisting steel department maintains a good volume of 
business, and the field for the application of these materials 
is still increasing. The motor-building industry is a very 
good customer for a variety of Sheffield products, includ- 
ing oxles, springs, castings, and drop stampings. This 
trade, which fell away a year or more ago, has been pick- 
ing up considerably of late, and is now at a very good level. 
Steel strip is another branch which has benefited latterly, 
and there is a well-sustained demand for the material, 
whether wrought by cold or hot methods. In the tool 
trade conditions are unequal. Some factories have con- 
siderably increased their business, and are working full 
time, but the majority are less favourably placed, and 
in a number of cases it is hard to find sufficient work to 
call for half-time activity. Reduced foreign competition 
in special alloy steels, since the tariff came into force, 
is reported, but home consumption is low, though a rather 
improved state of things is found in the export trade. 


Government Orders. 


The latest list of Government contracts shows that 
a number of local firms are to supply goods to various 
Departments. The Admiralty has placed contracts with 
Moorwoods, Ltd., for oil-fired cooking apparatus; with 
Ernest H. Hill, Ltd., for gunmetal and phosphor bronze 
articles and bells; and with the Chesterfield Tube Com- 
pany, Ltd., for seamless steel tubes. The War Office is 
taking bullet-proof plates from Vickers-Armstrongs, Ltd., 
and Hadfields, Ltd.; and round steel from S. Fox and 
Co., Ltd., Hadfields, Ltd., and the Parkgate Iron and 
Steel Company, Ltd. H.M. Office of Works has given an 
order for building works reinforcement to the United 
Strip and Bar Mills, Ltd. 


Trade with the Dominions. 


Everyone is looking forward to the forthcoming 
Ottawa Conference with great hope that it will result in 
an increase of inter-Empire trade, and Sheffield is sending 
distinguished representation to the meeting. The city 
has also just made an interesting special effort to spread 
the knowledge of its products among the Dominions, by 
inviting a number of prominent journalists to visit its 
works and see their capacity for themselves. The visit 
was arranged by the Intelligence Service of the Chamber 
of Commerce, and the visitors were a party of members of 
the Empire Press Union, including representatives of 
prominent journals in Canada, Australia, New Zealand, 
South Africa, and India. They were civically welcomed 
by the Lord Mayor, entertained by the Chamber of 
Commerce, the Master Cutler, and the University. They 
visited several works, where they received much inter- 
esting information, and it is hoped that as a result of their 
tour Sheffield’s capacity to supply may useful articles 
to all parts of the Empire will become more fully under- 
stood. 


The Cunard Experiment. 


Anything that promises to call for an increased 
consumption of coal is of great interest to this district, 
not only directly as it affects the coal industry, but in- 
directly in relation to the benefits it is sure to confer on 
the steel and engineering trades. The report of the success- 
ful tests of colloidal fuel on the Cunard liner “‘ Scythia,” 
therefore, has been received with satisfaction. The new 
fuel is a mixture of oil and pulverised coal in the proportion 
of 6 to 4. It is calculated that if it is applied throughout 
the Cunard fleet, in substitution for the all-oil fuel at present 
used, it will mean the consumption of at least 400,000 tons 
of coal per annum; while if it should spread throughout 
the British mercantile marine and the Navy it will obviously 
give a great impetus to the coal trade. Such a develop- 
ment would be of value to the steel and engineering trades 
by calling for new plants for the pulverising of coal, and 
the ordinary demand for colliery requisites would also be 
substantially increased. Professor R. V. Wheeler, head 
of the Fuel Technology Department of the University of 
Sheffield, has pointed out that the success of the “ Scythia” 
tests has cleared up a difficulty with which experimenters 
have been contending for the last ten or fifteen years. 
That difficulty, he said in an interview, had been to get a 
mixture of coal and oil to “ remain put.’”’ The coal used 
to separate from the oil as sludge. The success of the 
present experiment was apparently due to the inclusion 
in the mixture of what is called a stabiliser—some small 
chemical or other which causes the coal to remain in sus- 
pension. All experimentation in the past had been 
devoted to finding a suitable substance and overcoming 
that difficulty. If the “Scythia” had got across the 
Atlantic without the coal separating out, he thought it 
might be said that the difficulty had been solved. 


New Industry for Sheffield. 


The manufacture of optical products is the latest 
industry to be added to the long list of those carried on in 
Sheffield. A factory is already in course of erection, and 
it is expected that the first section will be completed and 


a new one, not only to Sheftield but to the country as a 
whole, for the products to be manufactured are at present, 
to the extent of about 90 per cent., the prerogative of the 
French and Germans. Those products will be chiefly 
gold-filled frames, fused bi-focals, toric lenses, shell and 
imitation shell frames. Permission has been obtained from 
the Board of Trade for the employment of a small pro- 
portion of tutorial foreign labour. The new factory will 
consist almost entirely of glass, and will cover several 
acres. There will only be a comparatively small number of 
workpeople at first, but this may rise to 200 or 250 at 
the end of the first year, and eventually as many as 
500 or 600 may be employed. 


Electric Haulage. 


No. 1 colliery at Manvers Main is being closed 
until the beginning of August in order that the under- 
ground haulage may be converted from steam to elec- 
tricity. The present system, which has been in operation 
since the colliery was sunk in 1868, has used 1000 tons of 
coal per month. The electrification will effect a big 
economy. No underground labour will be displaced, 
but certain surface boiler plant will be scrapped. At 
the other two pits of the company the plant is electrical, 
having been installed when they were sunk. 


A Loss to Lincoln. 


Babcock and Wilcox, Ltd., has decided to close 
its Lincoln works, and has been unable to accede to 
representations by an influential deputation from the city 
to alter their view. The deputation included the Bishop 
of Lincoln and the Member of Parliament for the City. 
They waited upon the board of Babcock and Wilcox, 
Ltd., in London. The directors, after hearing the 
arguments, explained that they have a high opinion of 
Lincoln workmen, and do not complain that the Lincoln 
rates are crushing, but that in the present contraction of 
world markets they must concentrate production at their 
Renfrew works. They could not agree to depart from their 
decision to close the Lincoln works on June 30th. The 
chief output of the works has been oil engines. About 
400 men will be displaced. A few will be retained on 
maintenance work. 








NORTH OF 
(From our own Correspondent.) 
Works to be Closed. 


Ir is announced that the L.N.E.R. Company 
has decided to close the Gateshead Locomotive Works 
and to concentrate its locomotive repair work for the 
North-Eastern area at Darlington. This step has been 
reluctantly taken as a result of the continued decrease 
in traffic in the North-Eastern area and the reduced require- 
ments for the repair of locomotives. Employment will 
be offered to as many as possible of the Gateshead 
employees, but it is pointed out that a large reduction 
in the staff employed is inevitable. Over 1000 men are 
employed at the works, but for the past two years many 
men have been on short time. The marine engineering 
works of Blair and Co., Ltd., Stockton-on-Tees, who 
went into voluntary liquidation last August, are to be 
scrapped. Hopes had been entertained that the works 
would be sold as a going concern, but direct negotiations 
with a German firm for the proposed manufacture of 
oil engines fell through and no other inquiries have been 
received. Consequently, arrangements were made this 
week with the liquidators for the sale of the whole of the 
machinery and plant. This will mark the end of another 
of Stockton’s most important works. The firm of Blair 
and Co. was founded about eighty years ago, and it was 
a flourishing business, giving extensive employment until 
the end of the war. In 1920 the works were taken over 
by Mr. J. C. Gould, and when the company went into 
liquidation five years later, it was acquired by Mr. R. 8. 
Dalgliesh, of Newcastle; the late Mr. Tyson Hodgson, 
of Stockton, and Mr. H. P. Hamilton, managing directors 
of the works. Since that time very little business has been 
done, but the new company held on until‘last August in 
the hope that a scheme of reconstruction might be possible. 
The works cover 35 acres and have a river frontage of 
500ft. They normally employed 2000 hands. 


INGLAND. 


Cleveland Iron Trade. 


There is continued confidence in gradual trade 
development and the general tone of the market has, if 
anything, slightly improved. Movement towards restora- 
tion of normal conditions, however, is slow, and the 
cautious attitude of customers confines transactions 
to narrow limits. Sales of Cleveland iron to overseas 
firms are light, but some expansion of home business is 
reported. Ironmasters continue to sell small lots of 
Cleveland iron to Scotland, but only by accepting very 
low terms to compete with keen competition of sellers of 
Indian iron. For home trade Cleveland f.o.t. quotations 
are steady, at 61s. for No. 1 grade, 58s. 6d. for No. 3 
G.M.B., 57s. 6d. for No. 4 foundry, and 57s. for No. 4 forge. 


Ironmaking Materials. 

The fofeign ore trade is quiet, but deliveries 
during June were on a much improved scale, amounting 
to over 77,000 tons, as compared with 35,000 tons in May. 
Best Rubio ore is nominally at 15s. c.i.f. Tees. The coke 


trade is dull and 15s. 6d. is generally quoted for good 
medium blast-furnace qualities delivered at the works. 


Manufactured Iron and Steel. 


There is a better feeling in the manufactured 
iron and steel trade. Orders are still for small ton 

but there has been more business done and a bigger output 
is expected next month. Prices are steadily maintained. 


The Coal Trade. 
The first half of the year has drawn to a close 





ready for working by September. The trade will be largely 





with little sign of expansion in coal orders. Doubtless 


the North-East Coast coal export figures for the past 
quarter will show a considerable decrease on the corres- 
ponding period of last year. The Tyne has been the worst 
off for trade ; Blyth, the Wear, and West Hartlepool have 
done relatively well. The explanation is, to a large extent, 
that the Tyne has many qualities of coal to dispose of 
for which there has not been much demand. Blyth large 
steams, the special qualities of Wear gas coal and the 
higher grades shipped from Hartlepool have had a fairly 
steady trade. What the third quarter of the year may 
yield is hard to say, for at that period domestic consump- 
tion is at its lowest. For July collieries have poorly filled 
order books. Although production is at a low level they 
are still able to submit tenders freely for any class and 
for spot or forward deliveries. Prime Wear steams are 
in good supply and difficult to clear at 15s., small being 
also neglected and quoted easier at 11s. Northumberland 
large are in slow demand and offered at easy prices of 
13s. 6d., but small is quoted very steady at 8s. 6d., the 
reduced output being well taken up, especially in the form 
of dry cleaned. Tyne prime large are quoted steady at 
12s. 9d., with smalls firm at 9s. The Durham trade is 
in a difficult position. Many owners who have been able 
to keep the pits working full time for months past are 
now faced with idle time. Best gas qualities are obtainable 
at 14s. 6d., and secondary kinds at 13s. to 13s. 6d. The 
bunker coal trade has fallen off, and for early delivery 
all qualities are in excessive supply and weakly held, 
with best grade at 13s. 6d., and good ordinary at 13s. 
Durham coking unscreened and small are quoted 
unchanged at from 12s. to 13s. 9d., according to individual 
brands. The coke trade position is no brighter, supplies 
being abundant at easy prices. Home consumption is 
limited, and there is little movement for export. Gas 
coke is 18s., patent foundry coke 14s. 6d. to 15s., beehive 
foundry coke 22s, to 24s., special beehive foundry coke 27s. 








SCOTLAND. 
(from our own Correspondent.) 


Trade Prospects. 


THOUGH there has not been a definite step towards 
improvement during the past week, there have been sugges- 
tions that a turn for the better might be expected or anti- 
cipated in certain directions. There appears to be pros- 
pects of Soviet orders for the Clyde, and these will, indeed, 
be welcome if arrangements can be made. Again, there 
appears to be great hope for the coal trade in connection 
with the Cunard experiment in fuel. Reports are eagerly 
awaited, as it has been said that should the experiment 
prove successful, that coal to the extent of about 400,000 
tons a year would be required. 


Steel. 


There has not been much change in the position 
this week, but there seems to be a little more optimism 
Orders are scarce, but inquiries are a shade more numerous, 
though heavy steel makers still await an iunprovement im 
shipbuilding orders. 


Steel Sheets. 


Business in black sheets is comparatively good 
and inquiries are fairly well maintained, a fair proportion 
of which are for export. Galvanised sheets are not develop- 
ing satisfactorily and prices are still being severely cut 
The home price is now round about £1! and export about 
£10 5s. per ton for galvanised corrugated sheets, 24 gauge. 


Tubes. 


Tube makers have been very busy completing 
orders due to reach Australia before the new import 
duties come into operation there on September Ist. The 
larger proportion of the tubes has already left the Clyde, 
and some will be sent to London for shipment. 


Iron. 


As has already been said, bar iron and re-rolled 
steel bar makers anticipate a revision of tariffs at the end 
of the three months’ period. The present duties are 
altogether inadequate for the purpose of eliminating 
Continental competition, and makers here are not in a 
position to gain an adequate amount of business should 
the demand improve. At present the works are poorly 
e Re-rolled steel bars are quoted £6 10s. home 
(fixed) and £6 7s. 6d. per ton export. 


Pig Iron. 

So far as can be ascertained to date the duties 
on imported pig iron have not proved a stimulant to local 
producers. In all probability, stocks are fairly good as 
large quantities have come recently from India and the 
total demand is not heavy. At any rate, the output from 
the six furnaces in operation is quite sufficient to meet 
all calls. 


Scrap. 


Scrap material is still difficult to move and the 
market is, if anything, weaker with cast iron machinery 
at 45s. to 47s. 6d., and heavy steel abouf 37s. 6d. per ton. 


Coal. 


The Scottish coal market holds nothing of par- 
ticular interest, the position being pretty much the same 
as last week. Home requirements continue to decline 
and supplies are plentiful for export. Foreign inquiries 
are not expanding and Poland is still a very keen com- 
petitor for any business offering. Best Fifeshire steams 
and treble nuts in the same district are the firm spots 
in the market. Lanarkshire splints are fairly comfortable 
at the moment, but Lothians steams are easy. Double 
nuts are fairly steady, but smaller sizes are plentiful. 
ate shipments amounted to 236,800 tons, against 
204,747 tons in the preceding week, and 246,293 tons in 








the same week last year. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


On the whole, the coal industry of this district 
is maintaining its position, but whereas anthracite collieries 
are working well, the reverse continues to be the case with 
those producing steam qualities. According to the returns 
of the Great Western Railway Company, shipments of 
coal and coke last week amounted to 446,475 tons, which 
was better than the previous week, when the total was 
$21,845 tons, while for the corresponding period of last 
year the quantity was 438,069 tons. It is noteworthy 
that both at Swansea and Port Talbot, where anthracite 
coals are almost entirely dealt with, shipments last week 
showed an improvement. Furthermore, at the end of 
last week the returns showed that there were no less than 
forty vacant loading berths at Cardiff, Penarth, Barry, 
and Newport, but at Swansea there were eleven steamers 
waiting to get into berth. As the result of arrivals over 
the week-end the position on Monday was that vacant 
loading berths at the steam coal ports were reduced to 
twenty-eight, but at Swansea and Port Talbot there were 
fourteen steamers waiting. The strength of the loading 
position was evident from the fact that vessels which 
arrived at Swansea on Monday were not expected to get a 
loading berth until Wednesday, which is not at all satis- 
factory from the point of view of the shipowner. For- 
tunately, the dispute at the Abercrave Colliery was 
settled last week, otherwise there would have been about 
900 men idle, which would have further accentuated the 
shortage in the supply of anthracite coals. In view of the 
settlement, the notices which were due to expire on 
Saturday last were withdrawn. The tax imposed by the 
United States on coal imports came into force on June 
2Ist, and is 2 dollars per ton. This imposition, which 
operates until July Ist, 1934, is, of course, inimical to the 
imterests of the South Wales anthracite industry, but it 
is some consolation to find that culm and duff coals are 
excluded from the operation of the tax. As against this, 
there is the expectation of better news from France, as 
it is understood that the recommendation has been put 
forward that the quota of coals for this country should be 
raised to 70 per cent. as from July Ist. At the time of 
writing the quota is on the basis of 50 per cent. of the 
average monthly quantities for the three years 1928-30, 
with the addition of approximately 152,000 tons which 
were allocated to the French Maritime Chambers of 
Commerce, thus making the percentage for the month of 
June about 58 per cent. of the datum period. The reason 
forthcoming for the proposed increase in the quota is the 
shortage of household supplies of coal in France. It isa 
certainty that France is taking from South Wales all the 
anthracite coals that can be obtained, but the pity of it is 
that they are not consuming a relatively greater quantity of 
steam coals. No news is to hand concerning the question 
of supplies to the Italian State Railways, while contract 
business in steam coals is comparatively quiet, though 
the Madrid, Zaragossa and Alicante Railway of Spain 
has contracted for 40,000 tons of large and small steam 
coals to be delivered at Barcelona, Carthagena, and 
Alicante over the next five months. 


Coal and Oil Fuel. 


The experiment of the Cunard Company with 
colloidal fuel on the liner “ Scythia’ has been followed 
with the greatest interest in South Wales, and imme- 
diately the news came to hand that the experiment had 
achieved expectations, there was immediately a tendency 
rather to exaggerate what the effect might be on the coal 
industry of this country. The impression was given that 
the troubles of the coal industry were practically solved, 
but since then time and consideration have sobered views, 
and the fact is realised that much has yet to be done before 
the new fuel is adaptable on any scale. In fact, many 
are now beginning to see that colloidal fuel provides no 
immediate remedy for the ills of the steam coal industry, 
and there is very genuine fear that it may possibly not be 
of ultimate benefit to the industry, but rather that oil 
stands to profit more. According to report, the propor- 
tion of oil and coal in colloidal fuel is 60 and 40 per cent. 
respectively, so that on this basis oil has the upper hand. 
In the event of liners now using oil going over to the 
new fuel, the coal industry would, of course, secure some 
benefit, but assuming that eventually cargo boats, now 
consuming coal only as bunkers, went over to the new 
fuel, the question is whether the coal industry would not 
lose on balance. At the moment, however, everything is 
very much a matter of conjecture. Much more informa- 
tion is necessary before a definite opinion can be formed on 
the subject. 

Docks Facilities. 

It has been very clear to all concerned with the 
export trade of this district that the coal shipment facilities 
at Cardiff, Penarth, Barry and Newport have been for 
some time in advance of requirements, owing to trade 
having fallen off, and therefore it came as no surprise 
last week that the Great Western Railway Company 
proposes to curtail the services in order to effect very 
necessary economies. The company has adopted a very 
reasonable course in conferring with the interests con- 
cerned, so as to disturb as little as possible shipment 
arrangements, and a special meeting of the Cardiff Chamber 
of Commerce, called last week to consider the situation, 
decided to offer no opposition to the action of the com- 
pany. The proposal of the company is understood to be 
that the Penarth dock should be closed in its entirety, 
as only by closing a single unit can the utmost economy be 
effected. Returns show that over a period it is at Penarth 
dock that the highest percentage of vacant loading berths 
has been registered. The suggestion has been put forward 
that in a reduction of services all docks should be made 
subject to some curtailment, but the company pointed 
out that this is not feasible if they are to secure the maxi- 
mum advantage. Another point put forward was that the 
company might allow the Penarth dock to be utilised for 
the laying up of steamers, but here, again, this was shown 
to be unworkable, as this would mean that the dock would 
have to be kept open and the maintenance of the power- 





house is one of the heaviest items of expense. The com- 
pany has promised to give adequate notice of its intention 
when a definite decision is come to, so as to cause the 
least disturbance to traders, and, furthermore, it is its 
intention to transfer as much labour as possible trom 
Penarth to the adjacent docks, so as to modify unem- 
ployment. Naturally, if the Penarth dock is closed it will 
be a blow to that district. The Penarth District Council 
have resolved to appoint, in conjunction with the local 
Chamber of Trade and the Trades and Labour Council, 
a deputation to interview the general manager of the 
G.W.R. Company in order to endeavour to persuade the 
company to keep the dock open. 


Steel and Tin-plate Items. 


The announcement is made at Llanelly that the 
Pencoed Tin-plate Works, at Bynea, which were constructed 
about a year or so ago by the Pencoed Tin-plate Company, 
has been bought by Sir W. J. Firth on behalf of Mrs. 
Henry Folland, of Swansea. It is understood that im- 
portant developments are likely to follow. About 500 
members of the Transport and General Workers’ Union, 
employed at the tin-plate and steel works of Richard 
Thomas and Co., Ltd., have handed in notices which 
expire on July 2nd, as the result of a dispute between the 
men over the promotion of an employee from cold roll 
engineman to taking charge of a mill engine. Altogether, 
about 2000 workmen at the five works in the Richard 
Thomas group are affected, because the Transport and 
General Workers’ Union men involved are mainly engaged 
in key positions. At the end of last week a mass meeting 
of tin-plate picklers and helpers from Briton Ferry, 
Neath, Pontardawe, and Cardonnel tin works decided to 
oppose the recent award made of 9s. per 100 boxes to the 
pickling department. It is stated that in the majority of 
tin-plate works this award means a reduction in wages, 
despite the fact that for several years the picklers had been 
seeking an advance in wages. The award comes into 
operation on July 4th. 


Current Business. 


The steam 
displays no new feature. 


market for prompt loading 
The shortage of orders for early 
execution is being felt by many concerns, and very 
irregular work is the lot of numerous workmen. Dry 
coals are the only qualities which show any strength, and 
of these, sized descriptions command a slight premium 
upon minimum prices. Smalls are plentiful, while large 
coals are also in excess of current demand. Patent fuel 
is well stemmed for the next fortnight, but coke is slow to 
move off. Pitwood remains without material change. 


coal 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria- 
street, London, S.W.1. The price of each specification is 
2s. 2d. post free, unless otherwise stated. 


MORTICE LOCKS. 


No. 455-1932. This specification, which has been 
prepared by the Building Division, provides for inter- 
changeability of mortice locks of a type most common in 
every-day use. Owing to the large variety of locks, it was 
found desirable in the first instance to confine attention to 
one type and endeavour to secure interchangeability of 
this type. Although the specification covers only a 
small section of the lock trade, it is hoped that it will be 
possible to extend it in future editions to provide for other 
types of locks in general demand. 


SPRINGS FOR RAILWAY ROLLING STOCK. 

No. 24, Part 3-1932.—The revision of the series of B.S. 
Specifications for Railway Rolling Stock Materials, which 
has been in hand for some years, has now been completed 
by the issue of this Specification for Laminated, Volute and 
Helical Springs and Steel for Laminated, Volute and 
Helical Springs. The changes in the chemical com- 
position of the steel are among the principal modifications 
that have been made in the revised issue. In the case of 
laminated springs the wide range of carbon limits which 
was originally given has now been divided into two 
separate ranges, one suitable for springs which are to be 
subsequently water-hardened and the other for springs 
which are to be oil-hardened. In the case of volute and 
helical springs the chemical composition of the material 
has been amplified by the addition of limits for silicon and 
manganese. A clause covering the rolling margins of the 
spring bars has also been included. An additional specifi- 
cation has been added covering spring steel bars to be 
used for the manufacture of volute and helical springs and 
the standardisation of the dimensions of the rib in the 
leaves of laminated springs. 

XYLOLES. 

No. 458—1932.—One of the functions of the Chemical 
Section which has been formed in the reorganised British 
Standards Institution, has been to take over standards 
which had been previously prepared by various sections 
of the chemical industry and having ensured that they 
are satisfactory to users and manufacturers, to issue 
them as British standards. Under this scheme the 
standard series of specifications prepared by the National 
Benzole Association are being reviewed by a representative 
committee of tne Institution. 

The recent issue of the B.S. Specification No. 458-1932, 
for xyloles, forms the first of the series and provides for 
three grades of xylole, viz., pure xylole, 3° xylole and 5° 
xylole. The specification includes clauses verning 
requirements for colour, specific gravity, f om from 
water, alkali, acids sulphretted hydrogen, distillation 
range and residue on evaporation. Complete information 
as to the methods of testing are given in seven appendices, 
whilst a further appendix defines in detail the type of 
apparatus to be used in the various tests. The methods 
of test are those which, after very careful consideration, 
have been prepared by the Standardisation of Tar Products 
Test Committee. 














EvecrrorLo Merers Company, Ltd., has secured an order 
for twelve sets of control instruments, with instrument panels, 
for the twelve boilers being installed at the Dunston “B” 
generating station of the Newcastle-upon-Tyne Electric Supply 
Company, Ltd. The contract includes electrically operated 
steam and water meters, CO, recorders, boiler ratio meters, 
draught and pressure gauges, &c. 


Breminonam Evzorric Furnaces, Ltd., some months ago, 
received an order for thirty-seven electric furnaces for export 
to Russia. That order has been completed, and the company 
has now received a still larger order from the same source, the 
value of the contract being over £30,000. The furnaces now 
ordered are for production work in a large tractor factory, the 
previous furnaces being for the tool room in the same works. 


Export orders recently received by the Electric Furnace 
Company, Ltd., and its subsidiary, the Electric Resistance 
Furnace Company, Ltd., 17, Victoria-street, 8.W.1, include 
one 20-ton oun two 3-ton Heroult furnaces for the manufacture 
of special steel and steel castings respectively ; a 4-ton Ajax 
Northrup high-frequency furnace for Sweden; resistance 
furnaces for hardening and tempering agricultural tractor parte ; 
and a 300 kW furnace for annealing transformer sheets. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Me. H. Tomiinson-Lez, M.I.E.E., M.I. Mech. E 
his address to 39, Victoria-street, 8.W. 1. 
Victoria 2321. 

Tae Sturtevant Enciverertne Company, Ltd., 147, Queen 
Victoria-street, London, E.C.4, engineers and contractors, 
advises us that it is in no way connected with on and 
Co., Ltd., electroplaters, of 105, Euston-street, N.W. 1, whose 
business has recently been sold. 


Mrs. Croupestey Brereton, who during the past twenty 
years has been consultant and editor of publications to the 
British Commercial Gas Association, has relinquished that 
position, and will in future confine herself to the functions of 
consultant at 32, Victoria-street, London, 8.W. 1. 


Mr. C. R. Averitt, hitherto managing ang of Walworth, 
Ltd., of 90-96, Union-street, London, 8.E.1, is now sales 
director of the Wellington Tube Works, Ltd., of Great -= 7 
Tipton, Staffs., and 32, Victoria-street, London, 8.W. » 
Averill retains his interest in C. R. Averill, Ltd (Dison 8), — 
22. Duke-street, London, 8.E. 1. 


, has changed 
Telephone number, 








RoToKLeNe STrRarnern.—-In connection with a description of 
the Rotoklene strainer, made by Ashworth and Parker, Ltd., 
which appeared in our issue of June 24th, we are requested to 
say that Mr. D. M. Shannon, M.I. Mech. E., M.I.N.A., is the 
inventor. 


Mr. F. SamuEetson.—-We are pleased to learn that the Royal 
Order of Nordstiernan has been conferred on Mr. Frederick 
Samuelson by his Majesty the King of Sweden. Mr. Samuelson 
ae been in the service of the British Thomson-Houston Com 
any for over thirty-five years, having joined the company on 
ay Ist, 1897, and has been in charge of the turbine rtment 
ever since it was started in 1903. Before then he worked with 
Sir Hiram Maxim on his quick-firing gun and flying machine. 


Bertpy Memorrat Awarps.—As a memorial to Sir George 
Beilby, the eminent chemist and chemical! engineer, who died 
in 1924, a fund was collected in 1926, from the interest of which, 
at the discretion of the administrators, awards are made from 
time to time to British investigators in science, in order to mark 
appreciation of original work of exceptional merit carried out 
over a number of years, preference being given to the investiga- 
tion of problems connected with fuel economy, chemical engi 
neering, and metallurgy. The administrators of the fund (the 
Presidents, Hon. Treasurers, and Secretaries of the Institute of 
Chemistry, the Society of Chemical Industry, and the ~~ 
of Metals) have announced the award of £105 each to Mr. W. 
Rees, of the Department of fe lied Science in the U ania 
of Sheffield; and Dr. W. iw * hoeller, metallurgist, Messrs. 
D.C. Griffith and Co., pul, 

INSTITUTION OF AUTOMOBILE ENGINEERS.—We understand 
that the summer visit of the Institution, which took place on 
the Thames from Wednesday, June 8th, till Saturday, June 11th, 
was most successful in every way and was attended by a large 
number of members and their guests. The party inspected 
Windsor Castle on the Wednesday morning, and after lunching 
at Windsor proceeded to Henley, where the night was spent. 
On Thursday morning, leaving Henley, Reading was reached 
shortly before eleven o'clock, and a works in the neighbourhood 
was visited, after which luncheon took place. The party then 
proceeded up the river by boat to Wallingford, the night being 
moar at Shillingford. On Friday Oxford was reached by motor 
coach and the Morris Cowley works and the Pressed Steel 
Company's works were visited. At the dinner, which took place 
the same evening and which was held at the Randolph Hotel, 
Mr. W. A. Tookey, the President, was in the chair. The Deputy 
Mayor of Oxford, Alderman Dr. W. Stobie, read a r by 
Alderman Bennett on “‘ Historic Oxford.” Sir Michael adler, 
Master of University College, spoke on “The University, 
while Mr. E. H. O. Blake, of Morris Motors, Ltd., chose “‘ The 
Industry " as his theme. On the Saturday morning the party 
visited the colleges and were entertained to luncheon in the hall 
of University College, after which they returned to London. 


INTERNATIONAL CoNGRESS ON ScrenTiFIc MANAGEMENT.— 
The Fifth International Congress on Scientific Management 
will be held at Amsterdam during the week commencing July 
18th, 1932. The last Congress was held in Paris in 1929, where 
industrialists from many countries discussed the application 
of scientific methods to various business*problems, and much 
useful experience was gained from the interchange of views. 
This year the important problems of industrial management 
will be discussed, and papers on them have been submitted 
by the leading organisations of the various countries from their 
own angle. The probl to be di d concern market 
research, standard costing, education of f , the relati 
of company budgets to bank credit grants, promotion methods, 
training in management, household budgets, production incen- 
tives, retail distribution, and office management. In addition 
to the Congress, meetings will take place during the week of 
the International Committee for Scientific Management 
(C.1.0.8.), the International Management Institute of Geneva, 
and the International Commission for Management in the Textile 
Industry. Visits of interest to industrial and historical centres 
in the neighbourhood are also being arranged. The Congress 
is open to all British industrialists who are interested in these 

roblems, and full details can be obtained from the Honorary 

oretary of the Provisional Committee at 23, Bloomsbury- 
square, London, W.C. 1. 



































N.W. Coast— 
(1) Native .. 
(1) Spanish 
N.E. Coast— 
Native se 
Foreign (c.i.f.) 


Home. 
£s. d. 
(2) ScoTLanp— 
Hematite >. 6... 
No. 1 Foundry 312 0.. 
No. 3 Foundry 3.9 6 
N.E. Coast— 
Hematite Mixed Nos. . 32 6 
No. 1 3.3 0 
Cleveland— 
No. 1 o- e-@ 
Siliceous Iron ee 
No. 3 G.M.B. .. 218 6 
No. 4 Foundry 217 6 
No. 4 Forge 317 0 
Mottled 216 6 
White oe 2 ms 


MIDLANDS— 


(e) Staffs.— 
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Current Prices for Metals and Fuels. 


TRON ORE. 


PIG IRON. 


(Delivered 


All-mine (Cold Blast) 


North Staffs. Forge So § x, 
* » Foundry... 3 6 0.. 
(e) Northampton— 
Foundry No. 3 3 2 6 
Forge 217 6 
(e) Derbyshire— 
No. 3 Foundry 3 6 0 
Forge ; 1 O 
3) Lincolnshire 
No. 3 Foundry 
No. 4 Forge 
Basic 
4) N.W. Coast— 
N. Lanes. and Cum.— 
1315 6(a) 
Hematite Mixed Nos. .. ,4 0 6(b) 
4 5 6(c) 


ScoTLAND 
Crown Bars 
Best 


N.E. Coast— 
Iron Rivets 
Common Bars 


Best Bars 


Double Best Bars .. 


Treble Best Bars 


LANCS.— 
Crown Bars 
Best Bars 
Hoops 


S. Yor«s. 
Crown Bars 
Best Bars 
Hoops 


MrpLanps— 
Crown Bars 


Marked Bars (Staffs. ) 


Nut and Bolt Bars 
Gas Tube Strip 


STEEL. (d) 
(6) Home. 
£ s. d. 
5) ScoTLAND 
Boiler Plates (Marine) .. 9 0 O.. 
. (Land) 
Ship Plates, jin. and up 8 15 0 
Sections - 2. 
Steel Sheets, in. eo @ BG 
Sheets (Gal. Cor.24B.G.) 11 0 0O 


(1) Delivered 


All delivered Glasgow Station. 


rai] at ovens and f.o.b. for export. 


Home 

Ss a ¢é 
915 0 
ll 5 0 
u > O 
10 5 O 
10 15 0 
re 
915 0O 
10 5 0 
12 0 0 
915 O 
10 15 O 
12 os 
9 0 Oto 
8 Bas 
8 0 Oto 
10 10 O 


(2) Net Makers’ Works. 


to Station). 








STEEL (continued). 


Home. Export. 
16/6 to 20/— | N.E. Coast— &«ad¢4 fed 
17/— to 22/6 Ship Plates .. .. .. 815 0 715 0 
es lo. ee 7.3 6 
18/—to 21/- Boiler Plates (Marine)... 10 10 0 .. 
15/- ” » (Land) 2. @ @ i. 
Joists oo eet oe ee 7 oe '¢@ 
Heavy Rails .. .. . 810 0 
Fish-plates am Oo a. we 
Channels we . ae £9 to £9 5s. 
Export. Hard Billets a. 2 
ers Soft Billets 510 0 
N.W. Coast— 
- Barrow— 
— Heavy Rails .. ‘ » © dh Bree . 
_ Light Rails .. .. .. 810 Oto 815 0O 
Billets .. . « «6 683 Ote 8 6 @O 
326 MANCHESTER- 
330 Bars (Round) ~epree me go . 
» (Small Round) .. 615 Oto 7 O O 
3100 Hoops (Baling) Sia. ux 915 0 
4 - (Soft Stee!) e Se @lF «4 on 8 15 0 
27 8 Plates 817 6 2 6 
218 6 we weliak “as 7 to 9 2 ¢ 
217 6 » (Lancs. Boiler) .. 810 Oto 8 12 6 
217 0 SHEFFIELD— 
216 6 Siemens Acid Billets .. 9 2 6 (basis) 
2°16 6 Hard Basic .. .. .. 8 2 6and8 12 6 
Intermediate Basix 612 Gand7 2 6 
Soft Basic + bi BH Gel cnctices 
Hoops co 0s ee OO Oto OM CO 
Soft Wire Rod 710 O.. 
MIpLanps— 
Small Rolled Bars 
(all British).. .. 7 5&5 Oto 715 O 
Small Re-rolled Bars .. 6 7 6to 610 0 
Billetsand Sheet Bars .. 417 6to 5 7 6 
Galv. Sheets, f.o.b. L’pool 9 5 Oto 9 7 6 
(2) Staffordshire Hoops .. 910 0.. 
(d) Angles .. . — sa 
(d) Joists , x £24 
(d) Tees eersene, oxy 9.3.8 
(d) Bridge and Tank Plates.. 8 17 6... .. 
Boiler Plates .. .. .. 8 7 6to 810 0 
NON-FERROUS METALS. 
SWANSEA e 
Tin-plates, I.C., 20 by 14 f.o.b 14 9to 153 
Block Tin (cash) 110 15 (O 
o (three months) 113 0 0 
Copper (cash). . 26 15 0 
- (three months) 26 10 0 
Spanish Lead (cash) 9 7 6 
” » (three months) 910 0 
7 Spelter (cash) 1b 85 @O 
Export. 9 
ote te: “i (three months). . 1112 6 
MANCHESTER— 
oi a Copper, Best Selected Ingots 31.0 0 
»” Electrolytic 33 5 @ 
Strong Sheets .. 59 0 0 
ol Tubes (Basis Price), Ib 00 % 
Brass Tubes (Basis Price), Ib 0 0 8} 
» Condenser, Ib. 0 Ol 
Lead, English . . 11 10 0 
» Foreign 917 6 
Spelter 11 10 0 
Aluminium (per ton—raw ingot) £95 
FERRO ALLOYS. 
Tungsten Metal Powder 2/34 per Ib. 
Ferro Tungsten ; 2/— per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c to 6 p.c. carbon £25 0 0 7/6 
“i »  6p.c. to 8 pe. £24 10 0 7/- 
os * 8 p.c. to 10 p.c. £23 15 0 7/- 
915 0 Specially Refined. . 
.. Max. 2 p.c. carbon £37 10 0 12 
810 0 1 p.c. carbon 47 2-6 14/- 
0:70 p.c.carbon £52 0 0 14/- 
* o carbon free 1/1 per lb. 
Metallic Chromium 2/9 per lb. 
Ferro Manganese (per ton) £11 0 O for home 
* ” ” es £11 10 0 for export 
(7) Export. » Silicon, 45 p.c. to 50 p.c. £13 10 0 scale 5/- per 
£ s. d. unit 
- 75 p.c. £19 0 O scale 7/— per 
810 0 unit 
Vanadium... 12/6 per Ib. 
715 0 » Molybdenum és 6/3 per Ib. 
7 7 6 » Titanium (carbon free) 9d. per Ib. 
7 15 0| Nickel (per ton) £250 to £255 
10 5 8/9 per Ib. 


(7) Export Prices 


(3) f.0.b. Makers’ Works, approximate. 


f.o.t 


(9) Per ton f.o.b. 


0 Ferro Cobalt 


». Glasgow. 


(a) Delivered Glasgow. 


(4) Delivered Sheffield. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on 
(6) Delivered Sheffield. (ad) Rebate : Joists (minimum), 22/65 


Ordinary Ship, Bridge, and Tank Plates and Sections, 15/- if home consumers confine purchases from associated British Steel Makers. 


FUELS. 


SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Glasgow )}—Steam 
o Ell 
” » Splint 
* ve Trebles 
” % Doubles 
” ” Singles . 

AYRSHIRE— 

(f.0.b. Ports)}—Steam 
” - Jewel 
o ee Trebles 

FiresHIRE— 
(f.0.b. Methil or Burnt 
island)—Steam .. 
Screened Navigation 
Trebles 
Doubles 
Singles 
LorTaians— 

(f.0.b. Leith}— Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 


(8) N.W. Coast ENGLAND. 


Steams 
Household 
Coke 
NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 
Dura#AM— 
Best Gas 
Second : 
Household 
Foundry Coke 


SHEFFIELD Inland 


Best Hand-picked Branch 25/—to 26 
South Yorkshire Best 20/—to 21 
Derbyshire Best Bright House 20/— to 21 
Screened House Coal 15/6 to 16/6 
Best Screened Nuts 15/—to 16 
Small Screened Nut 13,6 to 15/6 
Yorkshire Hards 16/—to 18 
Derbyshire Haris 16/—to 18 
Rough Slacks 8/6to 9/6 
Nutty Slacks .. . 7/-to 8/6 
Blast-furnace Coke (Inland) ll/—to 12 


Furnace and Foundry Coke (Export), 


CaRDIFF (9)SOUTH WALES, 
Steam Coals : 
Best Smokeless Large 
Second Smokeless Largs 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley Large 
Best Eastern Valley Large 
Ordinary Eastern Valley larg: 
Best Steam Smalls 
Ordinary Smalls 
Washed Nuts ‘ 
No. 3 Rhondda Large 


BS Smalls 
No. 2 Large 
- Pa Through 


o - Smalls 
Foundry Coke (Export) 
Furnace Coke (Export) 
Patent Fuel 
Pitwood (ex ship) 

SwansEa— 

Anthracite Coals : 
Best Big Vein Large 
Seconds 
Red Vein. . os 
Machine-made Cobbles 
Nuts 
Beans 
Peas “as 
Breaker Duff .. 
Rubbly Culm 

Steam Coals : 
Large 
Seconds 
Smalls 





(5) Glasgow, Lanarkshire and Ayrshire. 


(c) Delivered Birmingham. 
(e) Delivered Black Country Stations. 


Cargo Through 





f.0.b., 
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Export. 
13/- 
14/3 

14/3 to 15/6 
11/6 
9/9 
8/9 
12/- 
16/6 
12/6 

10/9 to 13 
16/6 

13/6 to 14/9 

10/6 to 11/3 
8/9 

11/—to 11/6 
10/6 
13, 

10/6 to 11 
8/9 
21,9 

32,6 to 51/8 

20/— to 22/6 
13,6 

12/3 to 12/6 
8/6 

12/6 to 13 

27/— to 39/- 
14/6 

13/3 to 13/6 

25/—to 37 
24/- 


on rail at ovens 
14/6 to 16/6 


19/6 to 19/9 
18/9 to 19/6 
19 /— to 19/6 
17/9to 18/3 
18 3 to 18/6 
17/9 to 18/- 
17/74 to 17/9 
17/3 to 17/6 
13/-—to 13/6 
11 /— to 13/- 
19/— to 25/- 
19/6 to 19/9 
15/— to 16/- 
17/—to 17/3 
15/6 to 16/- 
14/—to 14; 
22/6 to 36 
17/—to 18 
20/- 
19/— to 20 


ao 


36/-— to 38/6 
27/— to 32/6 
22/6 to 27/6 
41/6 to 48/6 
40/— to 48/6 
28/6 to 32/6 
19/6 to 21/- 
8/6to 9/6 
10/— to 11 


20/— to 20/6 
18/— to 20/- 
11/6 to 13/- 
16/—to 17/6 


(6) Home Prices— 

















Jury 1,£1932 


THE ENGINEER 





25 











French Engineering Notes. 
(From our own Correspondent in Paris.) 
More Confidence. 


WHEN the trade slump became pronounced some 
months ago, and showed manufacturers the fragility 
of their faith in the ability of this country to resist the 
world crisis, there was a feeling of alarm, 
demoralisation, and it was still hoped that the various 
plans for keeping out foreign products and providing 
employment by means of public works at home and in 
the colonies would enable the iron, steel and engineering 
trades to hold on until things took a turn for the better. 
Those plans have not produced the results expected of 
them, and the money spent on public works is bringing 
little benefit to engineering. The situation is worse than 
it has ever been, with a constantly diminishing production, 
an accumulation of stocks and no buying. The few orders 


| 


but no sense of | 


on the market are often taken at prices that appear | 


ridiculously low. The failure of plans to stem the collapse 
has left the French with a sense of helplessness, and they 
are now turning to Lausanne in the hope that something 
will of the Conference to prepare the way 

recovery of world trade. They see, for the first time, 
the industrial and commercial side of the Conference 
is equally as important as the political, and it is because 
the two must be conciliated that there is a feeling of more 
confidence in the future. The plans so far tried for the 
of home industrial activity may provide 
elements for an extended international plan that will allow 
of renewal of 


come 


mnamtenance 


a foreign exchanges without threatening 
the existence of national industries The economic 
Union of Belgium, Luxemburg and Holland would be 


too sweeping in its effects for France to become a partner, 
but the French now see that there must be a progressive 
reduction of tariff barriers even if some industries have to 
suffer in the national interest. The most encouraging 
feature of the situation is that all countries are now agreed 
as to the general lines upon which trade can be developed, 
and there is confidence that a give-and-take policy, 
clerified at Lausanne, will prepare the way for a renewed 
industrial activity. 


Railway Rolling Stock. 


The complaints of locomotive and wagon builders 
that their industry is being seriously jeopardised by the 
throwing out of work of thousands of skilled hands, 
through the failure of the companies to distribute orders 
under the five years’ programme of purchases, are strongly 
emphasised in the annual report of the Chambre Syndicale 


des Constructeurs de Matériel pour Chemins de Fer, 
which affirms that the orders given out fell from 1380 
million francs in 1930 to 819 million franes in 1931. The 


object of the five years’ programme was to spread orders 
over that period in a way to keep the shops regularly 
employed and maintain the skilled hands who otherwise 
would be obliged to find work elsewhere. Last year 
about 8000 of them were discharged. This state of things 
is not attributed to the railway companies, which have 


been prevented from replenishing rolling stock by the 
refusal of Parliament to authorise them to raise the 
necessary money, and when finally the companies were 


permitted to offer a limited number of debentures to the 
public, 
for material supplied under old orders. The report 
points to the urgency of the companies placing orders not 
only for the benefit of the locomotive and wagon builders, 
but in the interests of the companies themselves, 
which will find it better and cheaper in the end to buy 
new wagons instead of continually repairing old stock. 
No reference is made, however, to the reluctance of the 
companies to purchase more rolling stock than is absolutely 
necessary at a time when they are organising methods of 
working which may modify the character of some of the 
rolling stock to be put in service. New types of locomotives 
have been created for an acceleration of passenger and 
goods trains, and for the goods locomotives there is to be 
a uniformity of type, so that it may be some time before 
the companies are in a position to distribute orders on a 
big scale. The metallic construction of coaches and wagons 
is becoming general, partly for reasons of alleged greater 
security in the case of passenger coaches and of economy 
in the upkeep of goods wagons, the annual cost of main- 
tenance being, it is declared, 2000f. as compared with 7000f. 
and 8000f. for the old types of wagons. The capacity 
of the normal type of wagon has been increased from 10 
to 20 tons with an augmentation of only 50 per cent. in 
weight. The companies have now fairly settled upon the 
types of locomotives and wagons which are to meet the 
new conditions of traffic, and it is probable that builders 
will be provided with work when Parliament gives to the 
companies a freer hand, though the Socialist tendencies of 
the new Chamber of Deputies, and the fear of a tightening of 
State control, do not make the future entirely reassuring. 


Canals. 
Improvements in the inland waterway 

are regarded as an important factor in the development 
of the colliery and metallurgical industries in the North 
of France. Progress is being made with the canal which 
is intended eventually to provide traffic facilities between 
Lille and Dunkirk, and coalowners are insisting upon the 
completion of the Canal du Nord which will enable them 
to send coal by water to Paris. 
inland waterway was 


also 


inaugurated last week between 
Metz and Thionville. A part of the river Moselle has been 
canalised and a lateral canal constructed to shorten 
the route which has a length of 19 miles. The width 
of 10-3 m. allows of the navigation of 300-ton barges, 
but it is proposed to widen the canal eventually for barges 
of 1200 tons. There are four ports at Metz, Thionville, 
and at the junctions of the Orne and Fensch. Several 
locks and barrages have been constructed to regulate the 
water level. The canal passes through that part of Lorraine 
which supplies about 40 per cent. of the French metallur- 
gical production, and it is the first instalment of a plan 
for connecting up the Moselle with the waterway system 
in the North of France, thereby creating an international 
traffic between Dunkirk and Lorraine. It is part of a 
programme for diverting to Dunkirk some of the traffic 
that goes by way of the Rhine to Antwerp. It will also, 


presumably, enable Lorraine producers to send their iron 
and steel cheaply to Dunkirk for export. 


system | . 4 
: | shown, the fixed contact is mounted on a spring and slides in a 
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the amount was largely absorbed by payments | 


An important section of | 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italica. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Offes, 
Sale Branch, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 
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SWITCHGEAR. 
373,195. February 17th, 1931.—EvLecrric Swircn Contacts, 
Siemens und Halske Aktiengesellschaft, of Berlin-Siemens 
stadt, Germany ‘ 


According to this invention, a switch contact member is pro 


| vided in which the portions subjected to the action of arcing are 


coil. 
| of the magnetic flux in the laminations for one direction of the 





| formed from or coated with a material comprising a metal of high 


melting point in porous form in the pores of which a metal of 
good thermal! and electrical conductivity is embedded. The 
material may advantageously be applied to switch electrodes as 
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a layer, the thickness of which may be varied in accordance with 
the percentage of metal of good conductivity present in the 
mixture. The switch blade shown consists of an outer part A, 
which is made of tungsten-copper or tungsten-silver. This part 
is arranged over a piece B which consists of copper and which is 
connected to the lever C. The connection is carried out, in the 
case of tungsten-copper, by casting in or welding in the copper ; 
in the case of tungsten-silver it is preferably made by means of 
soldering. The application of the invention to a three-phase oil 
switch is also described.— May 17th, 1932. 


373,499. August 2lst, 1931.—Tue EXTINGUISHING OF AN ARC 
in Execrric Swircues, The British Thomson-Houston 
Company, Ltd., of Crown House, Aldwych, London, W.C, 2. 

In accordance with this invention an are extinguishing gas 
is introduced into a cavity containing the fixed and moving 

contacts of the switch. Before opening the movable contact A 

the valve B is opened and compressed air is admitted to the cavity 

C, thus driving out the air and gases previously contained in the 

cavity, along the contact A. When the movable contact is 
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separated from the fixed contact D the arc is ruptured in a gas 
under pressure, and as the valve E prevents the gas returning 
into the feed reservoir the pressure increases under the heat 
caused by the arc, which is therefore rapidly extinguished. As 


guide F forming a gas-tight joint. The cavity ( and the block 
which forms it are of sufficient length to enable the are to be 
extinguished before the movable contact has left the 
which may be extended by a tube G. May 26th, 1932. 


block 


FURNACES. 


373,521. October 7th, 1931.—E.ecrric InpuctTion HEratine 
Apparatus, Hlectric Furnace Company, Ltd., of 17, Victoria- 
street, Westminater. 

According to this invention, the body or part of the body to be 
heated in an induction furnace is inserted in slots provided in 
plates of magnetic material arranged in groups around the induc- 
tion coil and forming the cores of horseshoe electro-magnets. 
An inductor coil A constructed of hollow water-cooled tubing 
is supplied through leads BC with diternating current, a con- 
denser D being inserted to improve the power factor. Horseshoe 
electro-magnets E composed of laminated stampings surround 
the coil A at suitable intervals and are slotted at F to secure the 
The magnets E are arranged to form groups G. The path 


alternating current in the coil is shown at H. The charge J to 
be heated is inserted in the slots F abagve the coil and is traversed 
by the flux, the reluctance of the air gap being reduced if the 
charge is of magnetie material and the magnetic flux is concen- 
trated at this part. Induced currents traverse the annular 
periphery of the charge as shown at K, and since there is sub- 


! 

| Cross circuit, the same amount of heat is developed at the parts 
| spaced between the magnets as at the part surrounded by the 
magnets. The inductor coil may be removed and a different coil 
may be used to suit a charge of larger or smaller size, and simi- 
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larly the shape of the coil may be varied to suit a charge of 


rectangular or other form. For cooling the magnets air pipes 
I. M with inlet connections and outlet openings are provided, 
and to prevent inductive heating in the pipes they are made 
discontinuous.— May 26th, 1932. 


MACHINE TOOLS AND SHOP APPLIANCES. 
373,056. November 5th, 1931. 
Churchill Machine Tool Company, 
Manchester ; and H. H. Asbridge, 
road, peek on-Mersey, Cheshire. 
This invention is conc — with grinding machines in which 


Macuines, The 
Broadheath, near 
Washway- 


GRINDING 
Ltd., 


** Claremont,’ 
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the bed om ing the work centres can be slewed to effect taper 
a slewing is carried out round a pivot A by the two 
screws B and these are geared together, so that there is no 


tendency to distort the bed.— May 19th, 1932. 


373,450. June 17th, 1931.—Txs 
Bianks, W. Mackie and A. 
120, Dale-street, Glasgow. 

This invention is concerned with the production of chain-link 
blanks which are cut from angle iron stock by means of a blow 
pipe flame. The stock A is held in a sleeve B in such a position 
that its angle is coincident with the centre of the sleeve One 


MANUFACTURE 
and W. Smith and Co., 


OF UCHAIN-LINK 
Ltd., 
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part of the blank is cut from one web of the angle, by means of the 
one pipe C, which is guided by any convenient means. The 
sleeve is then rotated through 90 deg. and the remainder of the 
cutting out is effeeted on the other flange of the angle. The 
sleeve is rotated by means of the motor and gearing D, which are 
automatically controlled to effect the rotation at the appro 


priate time.— May 26th, 1932. 
METALLURGY. 
373,434. June Sth, 1931.—ALLoy ror User as &4 MATERIAL FOR 
Pistons FoR INTERNAL ComBUsTION ENorNEes, C.M.D. 
Engineering Com Wharf-street, Warwic i and 


pany, Ltd., 
A. W. Blunt, 62, he road, Warwick. 
In order to provide an alloy of small coefficient of expansion, 
good wearing qualites, and good machinability the inventors 
suggest an aluminium alloy containing from 10 to 17 per cent 
of silicon, from 4 to 8 per cent. of nickel, and from | to 5 per cent 
of copper. The alloying of nickel only in greater proportion than 
3} per cent. with an aluminium-silicon alloy of 10 to 17 per cent 
of silicon does not give the desired effect, as a greater proportion 
than 34 per cent. of nickel alone results in a weaker alloy as 
regards tensile strength. The action of magnesium is similar 
The alloying of the copper within | to 5 per cent. or of magnesium 
within } to 2 per cent., in addition to nickel within 4 to 8 per 
cent., counteracts the deterioration which would otherwise 
result from alloying with 4 to 8 per cent. of nickel alone. The 
copper, apart from its utility in making possible, without detri 
ment, the alloying of larger quantities of nickel than hitherto, 





stantially the same strength of current at all parts of the same 


in itself serves to toughen and harden the alloy as well as to 
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improve its machinability. The preferred alloy for pistons con- 
sists of 13 to 15 per cent. of silicon, 4 to 5 per cent. of nickel, 
and 1 to 2 per cent. of copper alloyed with aluminium.— May 
26th, 1932. 
373,453. June 19th, 1931.—A Process For IMPROVING THE 
PuysicaL PROPERTIEs OF ALLOY STEEL CONTAINING 
Copper, Vereinigte Stahlwerke Aktiengesellschaft, 67-69, 
Breitestrasse, Diisseldorf, Germany. 

Chis invention relates to a process for increasing the mech- 
anical strength properties of steel. It is known, according to a 
statement in the specification, that, in general, the tensile 
strength and elastic limit of cold-worked steel continually 
decrease when annealed at temperatures above about 350 deg. 
Cent. in proportion as the temperature and the period of anneal- 
ing increase, whilst the deformation value increases at the same 
time. It has already been proposed to improve the physical 
properties of steels containing 0-6 per cent. to 10 per cent. of 
copper by subjecting them after imparting the final shape thereto 
by a hot shaping operation carried out at temperatures of about 
800 deg. to 900 deg. Cent., to a reheating treatment below the 
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Acl point. In contradistinction to the foregoing, it has been 
found that the mechanical strength properties of a steel which 
has been cold shaped—that is to say, which has been deformed 
at a temperature below the point of recrystallisation lying at 
600 deg. Cent. and preferably below 550 deg. Cent., and which 
contains copper preferably to the extent of 0-4 per cent. to 
3 per cent. with a maximum of 5 per cent. thereof—can be 
increased to an effective degree by annealng at temperatures 
between about 350 deg. and 600 deg. Cent. The treatment may 
be carried out, for instance, with steels containing 0-4 to 3 per 
cent. of copper which have been deformed by drawing between 
20 deg. and 100 deg. Cent. or by rolling between 200 deg. and 
400 deg. Cent. The pro of the tensile strength, elastic limit, 
and the elongation, with increasing annealing temperatures, 
may be perceived for a carbon steel from the attached Fig. 1, 
and for a chromium copper steel from Fig. 2. May 26¢h, 1932. 


MISCELLANEOUS. 


373,392. May 12th, 1931.—Mrans ror ENERGISING ELECTRO- 
maAGNeETs, Dr. Viktor Leisser, of Langenlois, Lower Austria. 
This invention relates to means for energising electro-magnets 
with thermo-electric currents. Electrodes are arranged at 
the ends of the magnet coils, one or more of the electrodes 
being catalytically heated, while the other electrode or electrodes 
is or are cooled. The winding of the core A of ferro-magnetic 
material consists of a thick copper band B which is connected 
with two metal cylinders C and D. The cylinder C is immersed 
in a cooling liquid in a vessel E, while the cylinder D is 
embedded in a vessel F charged with a catalyser G, for instance, 
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spongy platinum. The vessel F is provided with holes H for 
the escape of the waste gases. A suitable metallic intermediate 
member J, for instance, of copper-nickel, is soldered at K and L 
to the cylinders in order to generate a thermo-electric current 
in the copper band B.A receptacle M for the heating liquid, 
such, for instance, as benzine, is connected with the catalyser 
vessel F by way of hollow cylinders N with wicks Q. Instead of 
benzine other liquid fuels or gases, such as illuminating gas, 
may be used for the catalytic combustion. Besides spongy 
platinum any other suitable catalyser may also be employed.— 
May 26th, 1932. 


373,439. June 8th, 1931.—Gravet Wasuers, R. E. McAlpine, 
50, Pall Mall, London, 8.W. 1. 
This gravel washer comprises a washing tank A mounted in an 
elevated position on a high framework B. Above this tank 
a grid platform © is disposed on to which the material to be 


glass bead is originally in the form of a rod ; a 
to be embedded in the bead are stretched over the rod with their 
lengths substantially at right angles to the rod; the rod is then 
softened by heat so that the wires sink into the rod. 
reference to the drawing, A is a rotating drum carrying on its 
circumference the glass rods B. 
is a projection C. The wires D are stretched round 
circumference of the drum, pressing on the rods B. The rotation 
of the drum carries the rods in turn past the flame E by which 
they are softened ; the wires then sink into the rods until they 


the smaller material to fall into the tank A. At or near the 
bottom of the tank A one or more perforated water service pi 

D are disposed, and around the top of the tank A a gutter Eis 
formed to collect the water carrying the mud, which runs over 
the top inner edge F of the tank A, which is formed as a weir. 
The bottom of the tank A is provided with a cone-shaped valve 
G fitted with operating gear When the valve is opened the 
initially washed sand and gravel can pass from the tank. Below 
this valve G is disposed an inclined screen I to separate the larger 
stones and deliver them outside the device for disposal. Below 
the screen I a slanting chute J is arranged, which for compact- 
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ness may be of zigzag formation, and at the head of each section 
of the chute J is arranged a perforated pipe K or pipes for 
spraying water on to the screened material as it rolls down the 
chute J. When the material leaves the chute J it is delivered 
into a second tank L similar to the top tank for final washing 
and delivery through a valve M to a truck or trucks. The 
mixture of water and mud from the top and bottom tanks A and 
L is delivered by one or more pipes N and O respectively to sand 
traps P, from which any sand carried over can be recovered, the 
water and mud running away to settling tanks Q in which the 
mud is deposited.—_May 26th, 1932. 
372,876. March 6th, 1931.Sream Vatves, A. R. Wheatley 
and Beck and Co., Ltd., 130, Great Suffolk-street, London. 
In this valve, which is of the sliding cylindrical type, the 
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packing rings A A are shielded from the erosive action of the 
steam, when the valve is open, by the sleeve B. Corresponding 
ments can be made for angle and other valves.— May 
19th, 1932. 


373,423. June Ist, 1931.—A MetTuop or EmMBEeppING WiREs 
tN Guiass Beaps, The M.O. Valve Company, Ltd., Marconi 
House, Strand, London, W.C.2; C. G. Eden and C. J. 
Smithells, Research Laboratories of the General Electric 
Company, Ltd., Wembley, Middlesex. 

rhis invention relates to methods of embedding wires in glass 

beads. In the manufacture of electric discharge devices, Jamps, 

and the like it is common practice to support wires by embedding 
them in glass beads. The object of this invention is to provide 
an improved method of performing this operation, particularly 
suitable for mass production. According to the invention the 
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lurality of wires 


With 


Between each pair of glass rods 
art of the 





washed is dumped and which retains the large material and allows 





rest on the stops C. There is thus produced a series of similar 


to the order of the Bluff 
sions, 130ft. by 32ft. by 15ft. 
sure 1801b. per square inch ; 
launch, June 3rd. 


to the order of J. and C. Harrison, 
441ft. 8in. by 56ft. 3in. by 28ft. 9in.; to carry cargo. 


beads with wires embedded in them, which can be separated as 
they come off the drum by cutting the wires between the beads.— 
May 26th, 1932. 


373,526. October 14th, 1931.—Vorracre ReGuLATING SysTems 
FOR MERCURY ARC AND LIke Rectiviers, The British 
Thomson-Houston Company, Ltd., of Crown House. 
Aldwych, London, W.C. 3 

In accordance with this invention the output voltage of « 
rectifier is kept substantially constant or is varied in a desired 
manner over & wide range of load. The rectifier is provided with 
anodes A and B and control grids C and D connected to a trans 
former with a third winding E. In parallel with the winding } 

there isa condenser F. Resistances are provided at G. The mid 

point of the winding is connected through a resistance to th: 

rectifier cathode. he shunt windings J and K saturate th: 


N°373,526 










Be, 


= 
A \ LY 


" 
m4 





R 


r 
4 


cores I. M and the series windings O P oppose the shunt windings 
As the load increases the flux due to the shunt coils is oppose: 
by that due to the series coils, and the cores L and M are sul 

stantially de-saturated. The phase of the potential impresse:! 
on the grids is consequently advanced until the anodes operat: 
during the entire — with a maximum voltage in the output 
circuit. When the load in the output circuit increases beyond 
a certain value the cores become saturated on account of th« 
large current flowing in the series coils, when the potentia 
applied to the grids will again lag behind the anode potentia! 
and the voltage in the output circuit is reduced.—-May 26th, 
1932. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Tuesday 
of the week preceding ting In ali cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
TO-DAY. 
OverHEaD Lives AssOciaTION. 
Chesham. For provisional programme see page 513. 
SATURDAY, JULY 2np. 
INsTITUTE OF British FouNDRYMEN: LANCASHIRE BRancu. 
—The annual picnic to Liverpool and New Brighton. Particulars 
from Mr. Elis Flower. 
Direset Enorve Users 
Visit to m.v. “ Asturias"’ at South 
Address by Mr. C. M. Mayson. 
MONDAY to TUESDAY, JULY 4rs to 12rs. 


INTERNATIONAL Etgocrnicat Conoress, 1932.—Particulars 
may be obtained intending British visitors from the Secretar) 
of the Institution of Electrical Engineers, Savoy-place, Victoria 
Embankment, London, W.C. 2. 


TUESDAY, JULY 5rn, to SATURDAY, JULY ru. 


Royat Agricctturat Socrety or Enoitanp.—Royal Show 
at Southampton. 
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AssociaTION.—Summer Meeting. 
t Pr 





THURSDAY, JULY Tra. 
British Execrro-FarMinc CoNFERENCE.—Members’ Tent, 
Show Yard, Royal Agricultural Society, Southampton. 3 p.m 
WEDNESDAY, AUGUST 3ist, Tro WEDNESDAY, 

SEPTEMBER 7rtx. 
British ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.- 
Annual meeting at York. President, Sir J. Alfred Ewing, 
F.R.S. Particulars may be obtained on application to the 
secretary, British Association, or to the hon. local secretaries, 
British Association, The Guildhall, York. 


SATURDAY, SEPTEMBER 2471. 
Avu-BritisH Exursrtion.—Copenh , D 
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LAUNCHES AND TRIAL TRIPS. 


AwaRA, twin-screw tug; built by Lobnitz and Co., Ltd.; 
arbour Board, New Zealand ; dimen 
Engines, tri pein, ete 
constructed by the builders ; 


GuRNARD, single-screw steam pilot vessel ; built by Cammell 


Laird and Co., Ltd.; to the order of the Corporation of Trinity 
House ; dimensions, 121ft. 6in. by 26ft. 6in. by 13ft. 
triple-expansion, pressure 180 lb. per square inch ; constructed 
by the builders ; launch, June 20th. 


Engines, 


Wm. Gray and Co., Ltd.; 
td., Liverpool ; dimensions, 
Engines, 


HARTINGTON, steamer; built b 








quadruple-expansion, pressure 260\lb. per square inch; con- 
qounted 


by Central Marine Engine Works ; trial trip, June 20th. 














